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ALEXANDER GRAHAM BELL AT WORK 


Mr. Bell in his dressing gown, pipe in hand, working as he worked for so many thousands 
of nights. With the stub of a pencil or a fine’steel pen he, himself, wrote every one of the 
millions of figures upon which were based his two most important discoveries in heredity, the 
Possibility of the Formation of a Deaf Variety of the Human Race, and the Inheritance of Lon- 


gevity. From few rooms in the world have there emanated more brilliant, constructive ideas 
than from this study in Washington. 
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ALEXANDER GRAHAM BELL 


SOME CHARACTERS OF HIS GREATNESS 


DAVID FAIRCHILD 


RIBUTES to the greatness of 

Alexander Graham Bell have been 

paid by millions of people, and few 
men have ever lived who have endeared 
themselves to so vast a multitude of 
their fellow men through the creations 
of their brains. His discoveries and 
his inventions have entitled him to all 
the homage which he has received, and 
it is wonderful to realize that the 
homage is not paid, as it 1s to military 
heroes, for protecting mankind from 
evil, but for the actual increase in 
happiness which his discoveries have 
brought. 

There will be many to write of his 
accomplishments in the fields of elec- 
trical science, and there will be many 
tributes paid to him in the field of 
education, but as the years pass and 
the great science of genetics takes its 
place in those fields of intellectual ac- 
tivity which are recognized as contrib- 
uting most to the cause of human 
happiness, Mr. Bell’s clear vision of the 
greatness of the possibilities which lie 
in the study of the laws of heredity 
will come out into strong relief and 
demonstrate to the world what his 
most intimate friends have always 
known, that his was a_super-brain 
possessed with a vision of the future 
which has been given to very few men. 

Mr. Bell was for many years a mem- 
ber of the American Breeders’ Associa- 
tion, a most valuable advisor in its 
reorganization into the American Ge- 
netic Association, an active member of 
its council for years, a financial backer 
of the new magazine policy inaugu- 
rated upon its reorganization and a 
constructive critic of the conduct of 
the JOURNAL OF HEREDITY in which he 
took a deep interest. 

As his son-in-law, I was permitted 
to know Mr. Bell in an intimate way, 
and this intimacy makes it difficult for 


me to give, as I would like to give here, 
the kind of estimate of him which I 
think he would approve of were he still 
living. 

His belief in the force of the laws of 
heredity, strengthened by his own re- 
searches into the inheritance of deaf- 
ness and longevity, and his experience 
with his multinippled sheep was so 
great that I feel sure he would disap- 
prove of anything which attributed 
his greatness to causes which were 
mystical in character. And in this 
tribute which I shall try to write as 
though I were going to submit it to 
him for approval, I shall dwell upon 
those things which seem to me to 
characterize him as the most unusual 
human being which it has been my 
fortune to know. 


THE CLEARNESS OF HIS THINKING 


It seems to me that the most char- 
acteristic thing about Mr. Bell was the 
startling clearness of his’ thinking. 
The thoughts of the average person, 
when expressed in words, often pro- 
duce, as it were, a somewhat blurred 
image on the brain of the listener, but 
with Mr. Bell there never was any 
doubt in my mind as I listened to him 
that he had said what he intended to 
say. He had produced, as he intended, 
a brain pattern of a certain character 
in my own. I might not understand it, 
but if I did not it was because I was not 
sufficiently familiar with the facts. 
It never crossed my mind to question 
the clearness of his statement. 

This clearness of his thinking seems 
to have characterized him even as a 
boy, for it shows itself strikingly in an 
article on resonance written when he 
was only eighteen years of age. I have 
never been able to think of it as other 
than a varietal character of his wonder- 
ful brain. 
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Coupled with this remarkable clear- 
ness of thinking was his unusual hear- 
ing and eyesight, and uniting them 
was an alertness of interest, which I 
have never seen equaled by any of my 
many friends. His mind seemed to 
penetrate to a deeper level than the 
usual, and almost always discovered 
something new which filled him with 
a wonder in which he took unfailing 
delight. I was sitting beside him in 
his study one day when his little 
erandchild came running in with a 
toy balloon in her hand to kiss him 
goodnight. He glanced up, turned to 
me, and said, ‘‘Isn’t it wonderful! See 
how it rises!’”? To the ordinary mind 
there has ceased to be anything won- 
derful in a toy balloon’s rising; it always 
rises, just as the sun does. But had 
there been in the past no brain to 
wonder why the sun rose we should 
still be living in the days of the flat 
earth and accept the simple hypothesis 
that the sun disappeared behind a 
mountain. 

It always seemed to me that he 
delighted to wonder. Wondering to 
him was almost a_ passion. And 
because of the peculiar clearness of his 
brain and the keen interest which his 
mind took in the sights and sounds 
which went on around him, his won- 
derings led to the discoveries for which 
the world is indebted to him. 


LOVE OF ISOLATION 


Mr. Bell led a peculiarly isolated 
life; I have never known anyone who 
spent so much of his time alone. His 
hours of work were the night hours 
when everything was quiet. His sum- 
mer home life was seldom interrupted 
by the usual social responsibilities 
which annoy most men of science. He 
had a secluded old houseboat moored 
on a picturesque beach on the Bras 
D’Or Lakes where for 25 years he spent 
many of his Saturdays and Sundays all 
alone listening to the waves. which 
broke on the pebbly beach, and the 
quiet sounds of the wood animals in the 
firs and spruces around him. 

It has always seemed remarkable 
that this isolation did not, as it has in 
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so many cases, lead to a quieting dow; 
of his intellectual activities. Solitud: 
seemed to stimulate them, and h 
would sparkle with new ideas afte 
these periods of seclusion. It some 
times seemed as though he were rest 
less to be alone with his own thoughts. 
So far as I can learn, this too was ap 
early characteristic of Mr. Bell. I. 
was an intellectual character of th 
man which made its appearance in the 
boy, and was not one of those habits 
which some men acquire in mature life. 

His love of the night was perhaps 
another phase of his love of solitude; 
it was not only that he wanted the 
uninterrupted quiet of the night hours 
for work, but he loved to be out of 
doors at night roaming through the 
woods or walking on the city streets. 
Passionately fond of music he would 
often, after everybody else had gone 
to bed, sit down at the piano and 
play trom the great composers for 
hours at a time. He was always at his 
best at night, while morning found him 
listless. 


SENSE OF ROMANCE 


Mr. Bell had what I have never 
met with in any other person to the 
same degree, a sense of the romance otf 
everything that occurred about him; 
and he kept the romance of his life 
alive by writing down the occurrences 
of every day and later reading over to 
himself and to his friends what he had 
written. In this way he lived his life 
over at least twice. He preferred this 
to that greedier way of rushing on to 
the next event without really stopping 
to enjoy the retrospect of the last one, 
which is, we must all admit, the com- 
mon Way. 

This habit of life, which nothing was 
ever allowed to interfere with, resulted 
in the accumulation of volumes of 
notes which make a most remarkable 
picture of the thought-life as well as 
the doings of this remarkable man. 
Just as the life of Benvenuto Cellini 
has allowed anyone who was interested 
to stand, as it were, and look over his 
shoulder as he wrote of the stirring 
things in the life of a sculptor of the 


‘ 
A 4 
Aa 
‘< 


Fairchild: Alexander Graham Bell 197 


6th century, so these note-books of 
\Ir. Bell will permit the world of 
omorrow to follow the thoughts and 
he doings of a real discoverer in 
cience of the 19th and 20th centuries. 

Hidden in these note books will be 
‘ound the accounts of attempts which 
he made again and again to penetrate 
into the unknown, attempts which, 
because they did not take him far 
enough or because they satisfied his 
own curiosity, or did not seem impor- 
tant enough, have never been written up 
for publication. These were not simply 
the ideas of an idle afternoon, but 
studies, some of which went on for 
vears, such as the studies of gravita- 
tion, upon which he worked continu- 
ously for at least ten years, and his 
work with multinippled sheep, the 
records of which cover hundreds of 
pages of his note books and give de- 
tailed accounts of experiments which 
he carried on for twenty-five vears. 

These note books show the almost 
ceaseless activitity of Mr. Bell's won- 
derful brain. That it was in strikingly 
ceaseless activity during its waking 
hours and remarkably dormant when 
asleep, all of his intimate friends wel! 
know. There was a soundness in his 
sleep and a wakefulness in’ his waking 
hours which always seemed to have 
some connection with each other and 
can hardly be attributed in any way to 
his habits. They were, I believe, 
characteristics with which he came 
into the world. 


His OPTIMISM 


Critical of his own work, searching 
in his analysis of the work of others, 
Mr. Bell was never openly critical of 
people. During the seventeen vears 
of my close association with him | 
never heard from his lips a_ single 
harsh criticism of anyone, and a gentle 
rebuke which he once gave me when | 
predicted the failure of a certain 
acquaintance still rings in my ears. | 
have often tried to discover his reason 
ior never criticizing others. It could 
hardly come through any religious 
theories, for he was not in sympathy 
with religious dogma. Whether it 


came about through his early training, 
during which he went through a deep 
religious experience, or whether it 
was his clear understanding of the 
immediate effect which harsh criticism 
of others had on his own happiness, | 
do not know, but in any case he never 
did form that pernicious habit, and 
one of his’ favorite sayings was, 
“One should never impute unworthy 
motives to others.” 

As strongly characteristic as his 
abhorrence of personal criticism was 
Mr. Bell’s unquenchable optimism. He 
often measured opinions by the direc- 
tion in which they led, and if they 
landed him in inaction he considered 
them pessimistic and futile and he often 
met them with the remark that they 
were “destructive and not construc- 
tive.’ 

He was optimistic by nature, but 
his optimism was much more than a 
response to his own feelings; it was 
the deep conviction of a life of remark- 
able observation and study. He never 
tore down or destroved, he always 
tried to build up or construct. 

Often when our conversation took a 
pessimistic turn during the war, Mr. 
Bell would take one of his long de- 
tached views of things and show how 
the general drift of Evolution was 
towards altruism. 


EKUGENIC THEORIES 


To the members of the American 
Genetic Association who believe in 
the evolution of races of human beings 
who shall have on the average not only 
larger, better thinking brains, but who 
shall be morally as good as they are 
intellectually great, Mr. Bell stands as 
a remarkable example of the correla- 
tion which it is believed exists between 
intellectuality and morals. It is tas- 
cinating to contemplate the possibility 
of a world filled with human beings 
who could see as clearly as did Mr. 
Bell, the bearing of every action ot the 
individual upon the happiness of all, 
and who could appreciate the respon- 
sibility of one generation towards the 
next and the tremendous bearing of 
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hereditary traits which slip down 
through generation after generation. 

It was perfectly natural that one of 
Mr. Bell’s deep insight into things 
should take a keen interest in matters 
of heredity and puzzle over them for 
years. Before anyone else had applied 
the modern statistical methods to an 
investigation of the working of its laws 
he burrowed into one of the most strik- 
ing cases of human inheritance,—the 
inheritance of deafness, and later he 
took up in his characteristic way an 
investigation into the inheritance of 
longevity. His first study has put 
him in the rank of earliest explorers 


in the field of eugenics, and his later 


work has marked him as belonging to 
the positive eugenists who believe 
that the improvement of the human 
race will only come from the mating of 
the desirables, and that to stop the 
mating of the undesirables will not 
advance the race unless it is accom- 
panied by the mating of the desirables. 

He believed that you could not 
frighten people into doing the right 
thing by showing them the direful 
results of mismating but that you could 
lead them to marry the desirables by 
pointing out the possibilities which 
would result from such marriages. He 
viewed the whole problem of eugenics 
from the biologist’s point of view rather 
than from that of the morbid anato- 
mist and criminologist, and deliberately 
kept in touch with the wider back- 
ground of genetics through his personal 
experiments with multinippled sheep. 
He was sometimes impatient with those 
who, from looking too long or too 
closely at the defective side of human 
life, failed to see that in the evolution 
of species there would probably 
always be a certain percentage of de- 
fectives but that their presence did 
not warrant anyone in being pessimis- 
tic as to the ultimate fate of humanity. 


SENSE OF THE SPECTACULAR 


It always seemed to me that Mr. 
Bell, although interested in all sorts of 
speculation, kept always in the fore- 
ground of his mind the chief object of 
a scientific lfe--the accumulation of 


facts. He seemed more interested in 
getting at the actual facts then in 
building a theory, although he had the 
keenest sense of anyone I have ever 
known of the spectacular aspect of any 
new discovery. 

This sense of the spectacular has 
always appeared to me to be an inborn 
trait responsible perhaps for his almost 
uncanny flaire with regard to what 
would interest a large number of 
people; it was what might be called 
his ‘‘news sense.’’ His interest in 
photographs is reflected in the policy 
which Mr. Grosvenor has so success- 
fully developed in the National Geo- 
graphic Magazine and appears to me to 
be simply a part of the undimmed 
boyish curiosity to see things which 
made him carry a hand lens in his 
pocket for years and led him to wire 
me enthusiastically to go ahead in the 
preparation of a book of photographs 
of insects magnified from five to twenty 
diameters. 

Born as he was with sensibilities 
much more acute than the usual, he 
kept them from becoming dulled, 
that to him a candle flame, a flying 
bird, a foggy morning, calm streaks 
on the waters of the lake, the drop- 
ping of a cone on the roof, or a child 
who lisped had an interest which never 
wore away. If he walked through 
the bull-rushes on the edge of the 
pond near his house-boat he could 
not help gathering the seeds and trying 
to make a porridge out of them. The 
sphagnum moss of the bog near by 
made him wonder if he could not use 
it to make improvised clothes for him- 
self, imagining he was a shipwrecked 
mariner on his beach. 

The water running down the window 
pane on a cool morning did not escape 
his attention and after wondering, as he 
often told us, ‘‘all his life long’? how 
fresh water could be condensed trom a 
fog so that mariners at sea should not 
die of thirst, he at last devised two 
contrivances for condensing water at 
low temperatures. One of these em- 


bodied the principle of blowing air into 
a cold bottle and the other the dripping 
of a window pane. 
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In reading the life of Benjamin 
-ranklin I have been struck by a 
ertain similarity between the simple 
directness of intellectual attack which 
characterized Franklin’s kite experi- 
ment in the thunder storm and those 
of Mr. Bell. The problems which they 
attacked were never trivial in character 
and they both appeared to take logical 
roads towards their solution and I 
cannot but attribute this similarity to 


4 similar clearness of their mental 
processes. 
REMARKABLE MEMORY 
The ordinary biographies are so 


taken up with the accounts of a man’s 
accomplishments that it is not easy 
to get at those things which actually 
characterized him as an unusual human 
being and I cannot discover whether, 
for instance, Benjamin Franklin had 
the word-memory which was so char- 
acteristic of Mr. Bell. It was natural 
for Mr. Bell to remember the exact 
wording of any letter which he had 
dictated, even though some time had 
elapsed since he wrote it, and to one 
with a poor word-memory such as I 
have, the storage house of his brain 
seemed like a tremendous library with 
every book on its proper shelf and cata- 
logued. And it was not an effort for 
him to pull out the right book, either. 

I say it was not an effort, but I would 
not give the idea that his brain was 
not only capable of tremendous effort 
but of almost incredibly sustained 
effort. I think he had an hypothesis 
that the brain took a certain time to 
get itself into working ttim and that 
his own, after even 24 hours of con- 
tinuous exertion could perform actually 
better than it could at the beginning. 
At any rate, he sometimes drove it for 
as much as 48 hours without stopping 
to give it rest and at the end of this 
time he felt it was going as well as at 
the beginning. 

Throughout the whole period when 
| had the privilege of knowing him, his 
mind seemed either engaged on some 
line of thought or was resting itself in 
the excitement of a detective story. It 
Was not as so many brains are, dawd- 
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ling over the trivialities of human per- 
sonalities or commonplace occurrences 
It was manifestly a great brain and he 
kept it in constant activity acquiring 
knowledge. If there appeared in the 
newspaper an account of any strange 
natural phenomenon like the fall of a 
meteor or some unaccountable death, 
his quick eye was sure to see it and 
make note of it for the entertainment of 
the dinner table. 

His curiosity was phenomenal and 
there seemed to be a strange fascina- 
tion for him in a secret; it was some- 
times amusing to see how his mind 
would come back to the subject of the 
secret after the matter had been left 
far behind in the conversation. This 
unquenchable, unflagging curiosity ap- 
peared to be a quality of his personality 
and was what made it possible for him 
to maintain his keen interest in every- 
thing even through months of compara- 
tive solitude. 


LOVE OF COMPANIONSHIP 


It would be a mistake to give the 
idea that Mr. Bell did not require 
companionship, for there never was a 
man who had more continuously by 
his side a congenial and immensely 
stimulating companion upon whom he 
was peculiarly dependent for intellec- 
tual support. How much the love and 
devotion of Mrs. Bell has been respon- 
sible for the long series of experiments 
and the many discoveries which Mr. 
Bell made, is evident from the feeling 
often expressed by his intimate friends 
that any life of Mr. Bell would have to 
include a life of Mrs. Bell as well, 
for her personality, quite as great 
in its way as his, formed the most 
important factor of any in the en- 
vironment in which this great man 
developed and lived. Had his been a 
life of sordid care or one of unhappy 
family relations or even one of uncon- 
genial surroundings, the output of 
scientific achievements must have been 
quite other than it was. 

At their Cape Breton home he and 


Mrs. Bell have always welcomed all 
who came, and their cordiality Is 
famous. But this has never been 
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allowed to interfere with the sacredness 
of Mr. Bell’s. solitude. He had his 
time for solitude and his time for social 
intercourse and the one was not per- 
mitted to interfere with the other. 


HIS WEDNESDAY EVENINGS 


His Wednesday evenings of scientific 
discussion which he held for over 20 
years at his Washington home will be 
long remembered by all those who took 
part in them, for they constituted 
uniquely interesting gatherings of the 
scientific men of the world where im- 
portant discoveries and researches 
were announced and discussed in a 
delightfully informal manner. Through 
these evenings he kept in touch with 
the important men of his time and 
gave pleasure and encouragement to 
hundreds of scientific men. 

I remember as a boy reading of 
the last hours of Napoleon and the last 
words of Goethe and others, thinking 
to catch some glimpse of that great 
beyond, through these super-minds just 
as they fluttered on its brink. There 
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has always attached somehow a strangi 
importance to the last words of a great 
man, and I cannot close this imperfect 
sketch of the personality of Alexander 
Graham Bell without telling of the last 
conversation I had with him on a 
scientific subject, the night before his 
death, while his mind was _ perfectly 
clear. He complained of great lassitude 
and seemed to have that same clear 
conviction of what was coming in his 
life that he always had regarding nat- 
ural phenomena, and I suggested to 
him in a question that possibly some- 
thing had gone wrong with the electri- 
cal mechanism of his body and then 
inquired if he didn’t think we were 
electrical organisms anyway. He 
shrugged his shoulders in an amused 
way and answered with a_ favorite 
phrase, “Je ne sais pas, Monsieur, Je ne 
sais pas.” 

And he has gone, passing as a wind 
passes over the moorland on a starry 
night, but there remain his discoveries, 
his descendants, and the marvelous 
memories Which he has left in the lives 
of his host of friends. 


A New Edition of Walter’: s Genetics 


GENETICS, AN INTRODUCTION TO THE 
StuDY OF HeEREDITY. By HERBERT 
KUGENE WALTER, Associate Pro- 
fessor of Biology, Brown Univer- 
sity. Revised Edition. 354 pages. 
$2.25. The MacMillan Co., New 
York, 1922. 


Since its first publication in 1915, 
Professor Walter's Genetics has been 
one of the most successful of the ele- 
mentary text books on this subject. 
It is a thoroughly readable book, full 
of the apt Hlustrations and side lights 
which delight those who have the 


privilege of listening to 
Walter's lectures. In the revised 
edition (1922) extensive changes have 
been made in order to bring the subject 
up to date. Three chapters have been 
added which deal with recent discover- 
ies in regard to linkage, the problem 
of development and the determination 
of sex, the last with the 
Professor S. IWornhauser. 
parts have been rewritten. It is a book 
which can be recommended without 
hesitation to the general reader. 


5. W. 


The German Genetics Association 


The Deutsche Gesellschaft fiir Ver- 
erbungswissenschatt) held) its) annual 
meeting in Vienna trom the 25th to 
the 27th of September, 1922. The 
meeting was arranged to follow 1m- 
mediately after the exercises of the 
Mendel centenary at) Briinn, Sept. 
22-24. 

The three forenoons were given up 
to discussions of the problem of muta- 


tion, led by R. Goldschmidt; artificial 
changes in the mechanism of heredity, 
led by H. Spemann; and the inhert- 
tance of mental defects, led by FE. 
Riidin. 

The general evening meeting 
devoted to an address by E. 
“Methods and of 
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genetics 


theory and practice. 
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IMPROVED METHOD 
PROPAGATING THE LITCHI 


BEVERLY T. GALLOWAY 
U.S. Department of Agriculture, Washington, D. C. 


EARLY every country has its 

premier fruit. In Java it is the 

mangosteen, sometimes called the 
“queen of fruits’; in India it is the 
mango; while in south China the litchi 
holds first place. Groff, in his recent 
book! on the litchi and longan, says: 

‘Travelers in China from the earliest 
times have reported the merits of the 
litchi and have encouraged its intro- 
duction into Europe and the United 
States. But like many things of Chinese 
origin, this important fruit is prac- 
tically unknown in the Western Hemis- 
phere.”’ 

There are many varieties of litchis, 
and doubtless numerous strains and 
types with shades of differences too 
slight to warrant varietal distinction. 
Fresh fruits of the litchi are rarely, if 
ever, seen in this country unless on the 
Pacific coast, and since the rigid en- 
forcement of the plant-quarantine law 
they are practically excluded. Dried 
“litchi nuts,’” as they are sometimes 
called, are found in the Chinese stores 
and restaurants, and the canned or 
preserved fruit is not uncommon. in 
our markets. Wilson Popenoe? says: 

“The fruits, which are produced in 
loose clusters of two or three to twenty 
or more, have been likened to straw- 
berries in appearance. The flavor 
is subacid, suggestive of the Bigarreau 
cherry or, according to some, the Mus- 
cat grape.” 

The widespread use of the litchi in 
the warmer parts of the Orient, its 
delicious, sprightly subacid taste, and 
other desirable characters have led to 
many efforts to introduce it into the 
warmer parts of America. The seeds 
quickly perish, and this no doubt has 
served as a check on the introduction 
and spread of the crop throughout the 
world. The Chinese methods of prop- 
agation by inarching layering 
are slow, the resulting plants, at least 
those which come to us, often being 
rough, misshapen, and very reluctant 
to develop new wood. 


1 The Lychee and Longan. 


PLANTS 
The large plant at the left is 6 
or 8 years old and is from China. The inarch- 


FIGURE 1. 


ing is shown where the plant bends. The plant 
on the right was rooted from a cutting and is 
1 year old. The Chinese method of propaga- 
tion produces misshapen, unhealthy plants 
that develop very slowly. It is therefore of 
great importance that a method has been 
developed) whereby healthy, rapid-growing 
Litchi plants can be propagated from cuttings. 
Photograph by L. Crandall. (See text, 
p. 206.) 


(;. Weidman Groff, Canton Christian College, 1921. 


* Manual of Tropical and Subtropical Fruits, 1920, 
201 
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HUMIDIFIED PROPAGATING CASE 


_ Ficure 3. The closed case is of wood witha hinged glass cover. This case rests on a galvanized 
iron pan 3 inches deep. The pan is filled with water heated by means of a coil of 4 rows of 
l-inch pipe, a small boiler, and an oil lamp. The pan is supported on the coil. The coil and boiler 
are filled with water from an open standpipe at the back of the case. Over the pan is placed a 
lalse bottom of !4-inch wire mesh covered with moss. Pots containing cuttings are set on the 
moss. The box must be made tight and the hinged cover fitted close in order to conserve h at 
and moisture. The temperature of the box must be kept at about 90° F., and the air saturated 
with moisture at all times. Photograph by E. lL. Crandall. 


UNROOTED AND ROOTED LITCHI CUTTINGS, NATURAL SIZE 


FIGURE 4. Cuttings should be from mature but not old wood 6 to 8 inches long. As soon as 
cuttings are taken, immerse in water for 10 or 15 minutes. Tie the cuttings to 6-inch labels and 
shove into the soil in 3-inch pots so that the end of the cutting just touches the surface of the soil 
in the pot. The soil should be a mixture of clean, fine, black peat and white sand (three-fourths 
peat and one-fourth sand). Place the pots close together on the moss in the case. Keep the 
cuttings moist and sweating at all times. In from two to three weeks callus and roots will form, 
as shown in the illustration at the right. Photograph by E. L. Crandall. 
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ROOTED LITCHI CUTTINGS 
FIGURE 5. A 3-inch pot containing a rooted litchi plant ready to remove from the propagating 
case. At the right is another plant without the pot to show the soil and roots. Great care must 
be taken in removing the plants from the case. There must be a gradual let-down in temperature, 
and for this purpose one or two unheated cases are needed. Photograph by E. L. Crandall. 


For the past five or six years the 
Office of Foreign Seed and Plant 
Introduction has been giving attention 
to some of the problems involved in 
the introduction and spread of this 
valuable fruit crop. Experiments have 
been made in long-distance seed ship- 
ments, and numerous efforts have been 
put forward to discover ways of trans- 
porting budwood and scion wood and 
utilizing the same in more rapidly 


propagating new stock. The attempts 
to bring in budwood and scion wood 
from distant countries and to utilize 
this material for budding or grafting 
on strong seedling stocks have not 
been successful. Numerous methods 
of grafting the imported wood were 
tried, but failure marked most of these 
efforts. Attention was then turned to 
propagation by means of cuttings, in 
the hope that small plants might be 
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ROOTED LITCHI CUTTINGS 


FIGURE 5, 
Case. 


A 3-inch pot containing a rooted litchi plant ready to remove from the propagating 
At the right is another plant without the pot to show the soil and roots. 


(;reat care must 


be taken in removing the plants from the case. There must be a gradual let-down in temperature, 


and for this purpose one or two unheated cases are needed. 


For the past five or six years the 
Office of Foreign Seed and Plant 
Introduction has been giving attention 
to some of the problems involved in 
the introduction and spread of this 
Valuable truit crop. Experiments have 
been made in long-distance seed ship- 
ments, and numerous efforts have been 
put forward to discover ways of trans- 
porting budwood and scion wood and 
utilizing the same in more rapidly 


Photograph by E. L. Crandall. 


propagating new stock. The attempts 
to bring in budwood and scion wood 
from distant countries and to utilize 
this material for budding or grafting 
on strong seedling stocks have not 
been successful. Numerous methods 
of grafting the tmported wood were 
tried, but tatlure marked most of these 
efforts. Attention was then turned to 
propagation by means of cuttings, In 
the hope that small plants might be 
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more quickly produced and more read- 
ily transported long distances. It was 
believed that if the cutting method was 
successful arrangements could be made 
with collaborators in countries where 
the litchi is abundant for the utiliza- 
tion of the practices worked out in 
securing large numbers of small plants 
for shipment here and to other parts of 
the world. We were particularly desir- 
ous of securing the cooperation of 
workers in China in this effort to extend 
the planting and use of the litehi. 

It was found that three important 
factors were involved in the propaga- 
tion of the plant by cuttings: First, 
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certain mechanical appliances 
curing uniform conditions of light, 
temperature, and humidity; second, 
suitable fresh litchi wood; and, third, 
a proper soil for the growing roots and 
the development of the new plant. To 
Edward Goucher, Plant Propagator in 
the Office of Foreign Seed and Plant 
Introduction, is due the credit for 
working out the details. Mr. Goucher’s 
patience and painstaking care led to 
the development of the apparatus and 
the perfection of the method shown 
in the accompanying illustrations (Figs. 


for se- 


The Chemistry of Taste 


SMELL, TASTE, AND ALLIED SENSES IN 
THE VERTEBRATES, by G. H. PAr- 
KER, S. D., Professor of Zoology, 
Harvard University, 192 pages. In 
series of Monographs on Experimen- 
tal Biology. J. B. Lippincott Co., 
Philadelphia and London, 1922. 


All of the knowledge of the outside 
world out of which the structure of 
science has slowly been built, all of the 
activities, conscious or unconscious, of 
men and animals trace ultimately to 
stimuli received by the sense organs. 
The latter occupy the bridge-head 
between the outer and the inner worlds. 
Some understanding of their nature 
and functioning should thus be a sub- 
ject of concern to all intelligent men. 
Professor Parker gives a survey of the 
present state of knowledge, both on 
the anatomical and the functional sides, 
of one group of sense organs, those 
which play the part of analytic chemists 
for the body. These include first the 
sense or senses of smell by means of 
which what seems to be an indefinitely 
large number of substances can be 
recognized often in unbelievably small 


traces, and secondly, the four senses of 
taste, through one of which the organ- 
ism measures more or less roughly 
the hydrogen-ion concentration — of 
substances which enter the mouth 
(the acid taste) while the others detect 
the presence of certain desirable or 
undesirable substances which the or- 
ganism is likely to encounter in its 
food, viz: the salts of various inorganic 
acids (the saline taste), alkaloids (the 
bitter taste) and sugars or related 
substances (the sweet taste). We 
learn that these cellular chemists are 
not infallible. The sense organs whose 
prime purpose seems to be the recogni- 
tion of sugars are deceived by various 
wholly unrelated substances like sugar 
of lead, saccharine and salts ofglucinum 
and similarly with those which detect 
alkaloids. 

The little understood organ of Jacob- 
son and the common chemical sense 
are discussed. 

The book can be heartily recom- 
mended to those who wish an authori- 
tative relatively untechnical 
presentation of the subject. 


S. W. 


* The complete apparatus, shown in Figure 1, has been forwarded to Prof. G. Weidman Groff, 


of the Canton Christian College, Canton, C hina. 


Prof. Groff has been studying the litchi for a 


number of years, and through his efforts it is hoped to inaugurate this improved method of litcht 


propagation in China. 
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GENETICS COMES AGE 


Ek. M. EAstT 


Bussey Institution, Ilarvard University, Forest Iills, Mass. 


ENETICS was born twenty-one 

years ago when there came the 

first real appreciation of the 
studies on heredity made in the little 
garden at Briinn. Now that it has 
reached full manhood and is ready to 
assume the toga virilis, the time seems 
fitting to call back the yesterdays, to 
cast up accounts, and to judge whether 
the performance of maturity promises 
to repay the cost of infaney and child- 
hood. 

Perhaps it will serve our purpose to 
contrast the status of affairs toward 
the close of the long prenatal period 
previous to the twentieth century, 
with that of today. When one does 
this, he is convinced that our chance 
metaphor is really rather apt. When 
the chick breaks througli the egg, when 
the butterfly bursts the chrysalis, when 
the rose bud opens, the change is super- 
ficially so revolutionary that one is 
likely to forget the intensive energy ex- 
pended in preparation for the natal day. 
So also with the study of heredity. 
Genetics was born and christened be- 
cause of Gregor Mendel. Not because 
he diligently gathered facts regarding 


the heredity of the garden pea; rather 


because he was able to analyze and 
correlate these facts. Others had 
gathered facts galore. Indeed the 
growth-curve of knowledge had been 
rising steadily for many years. Yet 
met umorphosis came only when mathe- 
matics began to be applied effectively 
to the efforts of physiologist and mor- 
phologist. Change in method rather 
than a single great discovery gave the 
first real insight into the master riddle 
of the ages. 


EKARLY STUDIES OF HEREDITY 


Previous to the beginning of the 
twentieth century, isolated observa- 
tions on heredity had been made by 
many types of workers. It was only 
natural that this should be the case. 


Such a seemingly mysterious force 
could hardly have failed to fascinate 
mankind from the very beginning of 
his speculative history. But isolated 
observations on subjects wherein are 
numerous complex variables, usually 
wait long for the keystone with which 
the generalizing mind can support an 
edifice of useful theory. And in this 
particular instance the time was un- 
doubtedly extended by striking 
aloofness and lack of a spirit of co- 
operation among the laborers in the 
various guilds. 

The first tier of foundation stones 
was laid by the breeder. As was to 
have been expected, the empiricism of 
a practical art led the judicial classifi- 
cation and the inductive reasoning of 
science. One has only to study the 
wonderful domestic animals the 
paintings and reliefs of Babylonia, 
of Assyria, of Egypt, to realize that 
knowledge of the effects of selection 
has been extant for at least six 
thousand years, perhaps for ten or 
twenty thousand vears. And Jacob's 
little scheme to mulct his father-in-law 
of the ring-straked and spotted cattle 
shows us somewhat of the older 
theoretical beliefs. Jacob, in fact, 
seems to have been as advanced a 
geneticist as many of the animal 
breeders of the nineteenth century; 
since the textbooks of this period 
express a similar belief in) maternal 
impressions and other fables, and con- 
tain not a single conclusion that one 
can now point out as having a_per- 
manent value. 

Generally speaking, the history of 
plant breeding gives a little more cause 
for pride. True, the early Semitic 
knowledge of plant sexuality was 
actually lost until the latter part of 
the seventeenth century; but having 
rediscovered this fundamental truth 
through the work of Camerarius, 
the eighteenth and nineteenth century 
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hybridizers did leave behind them 
several legacies well worth while. 
Kélreuter established the fact that 


reciprocal crosses give very. similar 
results. A little later the efforts of 
such men Sageret, Wiegmann, 
Girtner, and Naudin, placed three 
other conclusions on a firm foundation 
of experiment; the variability of hy- 
brids of the second generation when 
compared with those of the first, the 
dominance of certain individual char- 
acteristics, and the occasional reap- 
pearance of the qualities lost to sight. 
Possibly analogous observations had 
been made previously by animal 
breeders; but it is certainly within the 
truth to say that even at the beginning 
of the twentieth century these were not 
accepted with anything like the unani- 
mity which existed in the botanical 
field. 

Morphology, with a later 
start, got down to essentials a great 
deal more quickly than experimental 
breeding. Indeed morphologists built 
so rapidly during the Victorian era 
they nearly reached a_ pinnacle of 
success that would have given us a 
different day to celebrate. They lacked 
but the inspiration to put their ‘‘ifs”’ 
to the test of calm experiment. 


THE CHROMOSOMES 


Logically it followed from the theory 
of genetic continuity by cell division 
that a material substance passed from 
cell to cell is the basis of all heredity. 
Naturally, then, the mechanics of cell 
division was the subject of intense 
investigation. The result was the 
discovery that in building up _ the 
tissues of the individual organism, in 
the preparation of the reproductive 
cells for their special work, and in the 
behavior of these cells in carrying out 
that work, there was an essential simi- 
larity of the two processes in both 
animals and plants. 

As these studies progressed it became 
apparent that the cell nucleus was the 
controlling agent of inheritance, and 
that within the nucleus the chromo- 
somes played the star réle. This hy- 
pothesis, put forth as a speculation by 
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Haeckel in 1866, within fifteen year 
gained the support of such eminen 
investigators as Hertwig, Strasburge 
and Van Beneden, largely because o' 
the similar elaborate preparations with 
in the nucleus of egg and of sperm 
during maturation and of their ap 
parently ‘dentical contribution of nu- 
clear material in’ bi-parental inheri 
tance. Numerous investigations on 
artificial fertilization were made by 
adherents and opponents of this view; 
but owing to the experimental difficul- 
ties involved, they were not conclusive. 
Polemic dissertations on the part 
played by nucleus and cytoplasm fol- 
lowed that were reminiscent of dis- 
cussions in he realm of religion or of 
politics. Gradually the proponents 
of the view gained more and more 
converts, not because they were able 
to demonstrate a monopoly of directive 
action by the nucleus in development 
and heredity, not because they could 
prove the intricate organization of so 
many unfertilized eggs was controlled 
by nuclear behavior, for such was not 
the case: it came through small incre- 
ments to cytological knowledge which 
gradually wove a mesh so fine that 
there was no loophole of escape from 
the conclusion. Belief in the impor- 
tance of the chromosomes grew, as in 
the case of organic evolution, not 
because of direct proof, but because of 
circumstantial evidence. Without go- 
ing into an extended argument on the 
subject, one may recall the constancy 
of chromosome number in each species, 
their individuality in size and shape, 
the exactitude of their division during 
growth, and their peculiar behavior at 
the maturation of the germ cells. 


NINETEENTH CENTURY THEORIES 
OF HEREDITY 


These facts, together with numerous 
minor discoveries, were the basis of 
nineteenth century theories of hered- 
ity. But besides the efforts of the 
practical breeders and of the morpholo- 
gists, a serious attempt was made 


by Francis Galton and Karl Pearson 
to put genetic studies on a firm ground- 
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work of quantitative experiment. 
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ntially their method was to measure 

ye degree of association between par- 

nts and offspring for any particular 
haracter. It was wholly a_ group 
nethod, and by its very nature pre- 

Juded both the analysis of individual 

ases and the utilization of biological 
acts among the premises. Its chief 
veneralization, the law of ancestral 
heredity, wherein the correlation of 
characters among blood relatives was 
interpreted as showing the inheritance 
of an individual to be made up of a 
series of contributions, one-half from 
the parents, one-fourth from the grand- 
parents, and so on, has been shown to 
be erroneous. Having proved no 
stimulant to productive investigation, 
its discussion has passed from the 
genetic literature of today; but the 
mathematical procedure evolved by 
the Galtonian school has proved to be 
extremely helpful. 

The earlier genetic theories of the 
period under consideration necessarily 
were highly speculative because of the 
paucity of known facts; but the funda- 
mental postulate of each, active ultra- 
microscopic living units, has been 
retained in the genetic theory of today. 

Darwin’s provisional hypothesis of 
pangenesis (1868), for example, as- 
sumed that such particles, the gem- 
mules, were given off at all times by 
every cell, and passed to all parts of 
the body including the germ cells. 
He thus accounted vaguely for the 
inheritance of acquired characters and 
for regeneration of parts, as well as 
for ordinary heredity. 

Among several contemporary modi- 
fications of this type of theory was 
that of De Vries (1889), who assumed 
that the corpuscles, which he called 
pangens, represented potential elemen- 
tary body characters rather than cell 
qualities, and that the universe of 
their activity was the cell rather than 
the body. 

It is clear, even with only a glimpse 
of such theories, that they could satisfy 
none but the philosophically inclined. 
They did little or nothing toward 
stimulating work designed to test the 
points involved. 


A different fate met the speculations 
of Nageli (1884). Here was postulated 
two types of protoplasm built up of 
physiological units, the micella: the 
one was nutritive in its functions, and 
required no particular architecture; 
the other, the idioplasm, a structure of 
claborate constitution, was built. of 
units which represented the potential 
elementary characters of the organism. 


WEISMANN’S THEORY 


Utilizing this conception, Weismann 
(1892) evolved a theory which more 
nearly fulfilled the requirements of an 
experimental working hypothesis than 
any of those previously outlined. The 
idioplasm or germplasm he identified 
with the chromatin of the nucleus. 
His ultimate physiological unit, the 
biophore, was the biological atom 
active in building up organic charac- 
ters. Grouped together into higher 
units, the determinants, these cor- 
puscles controlled the specialization of 
cells. The various determinants of an 
organism made up the 7zds contributed 
by past generations. The 7zds, if more 
than one, might differ slightly among 
themselves, thus governing variation 
within the species. They formed the 
chromosomes, or idants, by arrange- 
ment in a linear series. 

Denying the inheritance of acquired 
characters, and doing much toward 
demolishing the fallacious logic put 
forth as proof at that time by adher- 
ents in the belief, Weismann outlined a 
very stimulating conception of heredity 
on this basis. The immortal germ- 
plasm was assumed to be set apart at a 
very early cell division and passed along 
unchanged to the next generation, 
except as the activities of the 
living units produced occasional 
changes in its constitution. A pro- 
vision for accurate equational division 
of the chromosomes and their reduction 
in number at the maturation of the 
germ cells was thus demanded, pre- 
dicted and afterwards realized —though 
not precisely in the way he supposed— 
by discoveries in the field of cytology. 

Weismann further accounted for 
evolution by 


a selective struggle be- 
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tween the determinants of the germ 
cells, and for individual development 
by a qualitative distribution of the 
determinants of those cells set apart 
to build up the bodies which were to 
act as hostelries for the immortal 
germplasm. 

With Weismann is reached the peak 
of genetic generalization at the begin- 
ning of the twentieth century. Today 
we have parted company with him in 
many particulars, nevertheless 1f mod- 
ern genetic theory can be said to be the 
outgrowth of any earlier school, the 
Weismannian school must be given the 
preference. As Wilson has said, he 
brought ‘the cell theory and the evolu- 
tion theory into organic connection.” 
His work, besides dispelling many old 
wives’ notions by its cutting logic, was 
second only to that of Mendel in 
making genetics an experimental 
science. Morgan credits him with “‘the 
basis of our present attempt to explain 
heredity in terms of the cell” in that 
he propounded three of the principles 
upon which the modern Chromosome 
Theory is founded. 


WEISMANN AND MENDEL 


Some may see an inconsistency in 
ascribing the ground-work of current 
ideas of heredity to Weismann, and 
vet celebrating the rediscovery of 
Mendel’s papers as the true break be- 
tween the old and the new. The 
obvious reply would be that it takes 
more than three foundation stones to 
prop up a useful structure, and that 
Mendel furnished several examples, 
most beautifully cut and polished. But 
there is a deeper truth than this to be 
emphasized. Weismann unquestion- 
ably had a breadth of mental vision far 
exceeding that of Mendel. He was a 
real clairvoyant of science, too, and not 
a mere visionary in the cynical modern 
sense of the word. Nor was he above 
the drudgery of experiment. But he 
failed to have the good luck of initiat- 
ing a simple method whereby the 
elementary quantitative relationship 


between hereditary phenomena could 
be tested and retested by those who 
This fortune fell to 


followed him. 


The Journal of Heredity 


Mendel, who, though in a comparatiy« 
sense a narrow man, was yet able t 
grasp somewhat of the significance o| 
the results obtained, and leave an 
imperishable monument to his name. 
No one may say he was the greate: 
man, but no one can deny he left the 
most useful work. His results are a 
satisfaction to the rank and file of 
scientists for just this reason. They 
leave a ray of hope to the plodders 
with whom most of us trail. 

The path opened up by Mendel has 
joined with the path cleared by mor- 
phology to produce a road that has 
extended some distance during the 
past two decades; but to point out the 
cairns and avoid falling into the pits is 
not an easy task. The roadmakers 
have been numerous, and in general, 
honestly constructive; but order 
to hold this article within reasonable 
limits I shall mention few names except 
to pay a just tr:bute to Morgan as the 
master craftsman. Nor shall I speak 
of the attempts at sabotage except to 
say they have become more and more 
infrequent. IT shall merely endeavor 
to recapitulate the fundamental points 
as best I may wth the hope that the 
effort will not be far afield. At the 
risk of becoming wearisome [I want to 
try to estimate the progress in terms of 
general conclusions rather than to 
describe a heterogeneous selection of 
ancient heredity puzzles that have 
vielded to simple interpretations. 


GENETICS AND EVOLUTION 


Kirst, it must be emphasized that 
though modern genetics has brought 
about a clearer orientation of the 
problems of development and of evo- 
lution, it has been concerned directly 
with the mechanism of heredity. Least 
progress has been made in connection 
with the problems of ontogeny. But 
the conception of where the one ends 
and the other begins, in so far as this 
is possible, bas become much more 
definite—at least in this country. It 
is probable that the interesting phe- 
nomena recently described by Mr. 
Bateson where seeds from various 
parts of the same plant apparently 
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transmit different characters, would be 
less likely to appear so puzzling if 
this were clearly recognized. And even 
if we admit our inability at present to 
contribute much toward the solution 
of the question, so well delimited by 
Weismann, of somatic specialization 
during the development of the individ- 
ual, one cannot but feel that further 
progress in dealing with problems of 
straight heredity will ultimately be 
helpful. 

As to the grand problem of evolu- 
tion, I believe there has been a con- 
crete offering. True, the question 
of “how” is still in statu quo; but one 
must be rather a pessimist if he does 
not consider that the current concep- 
tion of the gene presents something 
tangible on the subject. It certainly 
allows a definite distinction between 
variations due to environmental fluc- 
tuations, variations due to rearrange- 
ments and combinations of genes, 
and variations due to change in the 
constitution of the unit of heredity 
itself. Furthermore the data now 
being gathered on the type of gene 
changes occurring, and on the fre- 
quency with which they take place, 
are not to be cast aside as of no value 
to the evolutionist. A statement as 
to just what they mean would be a 
daring assertion, but that they mean 
something now and will mean more 
later cannot be doubted. 

Let us take, for example, the fol- 
lowing illustrations, which, I think, 
are fair. 

1. Mutations (Gene variations) are 
now occurring in all species that have 
been investigated intensively. 

2. There is a wide range to mutation 
frequency in different species. 

3. The number of useless or of harm- 
ful mutations is many times the number 
of useful or of beneficient mutations. 

4. The number of mutations affect- 
ing chiefly certain organs or particular 
tissues greatly exceeds those affecting 
other parts of the individual. 

5. The “conservative” parts as meas- 
ured by mutation frequency, appear 
to have slight relation to the ‘‘conserva- 
tive’ parts as determined by the 
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circumstantial evidence of the phylo- 
genist. For example, loss of the ligule, 
a characteristic of the grass family, 
has been found in a goodly number of 
the cultivated grasses,—these being 
the only ones that have been studied 
very carefully. 

6. Mutations are often reversible. 
Reversibility may not be universal, 
though the mere fact that it has not 
been observed in every case proves 
only that the reaction does not take 
place in both directions with the same 
ease. 

7. Mutations which from their 
major effects can be arranged in a 
graded series,—tfor example, eye color 
of Drosophila melanogaster,—are found 
not to have originated in that order. 
That is to say, such orthogenetic 
phenomena as have been observed are 
better interpreted as analogous to 
chemical phenomena, where tendency 
to certain reactions is greater than to 
others, than as ‘‘vital force’ phenom- 
ena. 

No one can maintain that these 
genetic findings compare with the 
fundamental laws of thermodynamics 
in elegance and simplicity. No one 
can say how general they are. But 
fruit flies and maize, rodents and peas, 
upon which the observations were 
largely made, are pretty far apart in 
the general scheme of things; therefore 
it would be very odd indeed if they 
should turn out to be special cases. 
And to me they are very helpful to a 
clearer general conception of evolution. 


THE MECHANISM OF HEREDITY 


Turning now to the mechanism of 
heredity, let us see what can be said. 
The main generalization ts that there 
are units of inheritance, the genes, 
which are constant in the sense that 
stable chemical compounds are con- 
stant: and whose distribution follows 
the distribution of the chromosomes. 
In other words, the discoveries of 
experimental genetics have made it 
possible to endow the conceptual units 
of earlier days with particular qualities, 
just as discoveries the physical 
sciences have made it possible to 
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delimit the characteristics of atoms and 
molecules. Presumably there may be 
other types of inheritance, but the 
only one thus far described is an ex- 
clusively maternal inheritance of cer- 
tain plastid characters. And even in 
this case, it is not absolutely certain 
we are not dealing with symbiotic 
organisms that are transferred from 
host to host in some such way as the 
numerous more or less yeast-like forms 
being daily described in relation to 
insects and other lower animals. The 
mere fact that numerous dicotyledons 
and monocotyledons on the one hand, 
and mammals, birds, amphibians, rep- 
tiles, fishes, arthropods, and molluscs 
on the other, show essentially iden- 
tical types of heredity, makes it 
probable that the generalized mechan- 
ism has been discovered. At the same 
time, though the angiosperms, insects, 
and mammals thus far studied inten- 
sively, distribute their units of heredity 
with a convincing similarity of detail, 
it is altogether likely that special cases 
of peculiar distributions will be found 
later. And there is every reason to 
believe that these odd or unique types 
of inheritance will parallel a specializa- 
tion in chromosome distribution de- 
parting somewhat from the one we 
have come to look upon as regular. 


THE LAWS OF HEREDITY 


This regular or common scheme of 
chromosome distribution in sexual re- 
production has been the basis_ of 
practically all of our present genetic 
knowledge. From past experience 
with it one can pick out the following 
inductions, each of which has been 
tested with variable degrees of thor- 
oughness. They are not set down 
here with the idea they are necessarily 
more inviolable than the laws of the 
Medes and Persians, but merely with 
the annotation that no experimental 
data have thus far overstepped them 
except those on the plastids. They 


may be called Provisional Laws of 
Heredity. 

The first five of these generalizations 
describe the mechanism of heredity 
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in the preparation of the germ cells for 
fertilization. 

1. There is segregation of paternal 
genes from maternal genes, each un- 
changed by the association. The pedi- 
gree culture evidence supplements the 
cytological evidence in favour of the 
idea that this segregation takes place 
at the reduction division of the chro- 
mosomes in the maturation of the germ 
cells, when homologous paternal and 
maternal genes pair and separate, one 
of each pair passing to each of the two 
daughter cells. 

2. There may be any combination of 
the choice of one out of each pair of genes 
in making up the genetic constitution of 
the gametes. 

3. In transmission to the two daughter 
cells, certain sets of genes are always 
manipulated independently of all other 
genes. This is a statement of inde- 
pendent inheritance, or rather of inde- 
pendent genetic recombination, with- 
out reference to the chromosomes. It 
is an unworthy piece of quibbling, 
however, not to accept the simple 
indication of cytology that this law 
is the result of the operation of the 
chromosomes acting as gene carriers. 
It results from the fact that No. 1 
pair of chromosomes, no matter how 
it may be packed with genes, carts its 
cargo independently of all other pairs. 

4. The manipulation of genes within a 
given series 1s always dependent. This 
is the phenomenon of linkage, or 
association in inheritance. Concretely, 
we assume that the genes packed with- 
in each freight carrier pair, an homo- 
logous pair of chromosomes, are 
mutually dependent to various degrees 
in their recombinations each 
other. 

5. The number of dependent series, or 
Linkage groups is limited. In the fruit 
fly, the number corresponds to the 
number of chromosomes, and_ the 
presumption is that this is the case in 
every species. 

Added to these five laws are four 
more generalizations which refer par- 
ticularly to the architecture of the germ 
plasm within the carrier. 
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6. There is a stable orderly arrange- 
ment of genes. 

7. This arrangement is linear. The 
genes appear to be strung together 
much as a string of magnetized steel 
balls. 

8. Rearrangement of genes after link- 
age breaks 1s stable, orderly and linear. 
By this it is meant to say that re- 
arrangement of the package after 
interchange of the contents of a pair 
of carriers is also constant and of the 
same linear order as in No. 6 and No. 7. 

9. A regularity of behavior has been 


found in the interference of one crossover 


or linkage break, with a second cross- 
over im the same carrier, which says 
that the percent of crossovers varies 
independently of the per cent of inter- 


ference. The converse its also true. 


There is a fascination to this picture 
of germplasm architecture, and the 
type of investigation which has led to 
these statements will undoubtedly lead 
to still greater things in the future; 
but we should do well to realize that 
each of these generalizations, except 
probably the sixth, may be a special 
case; and that new and different special 
cases may be found without necessitat- 
ing a change in the first five conclusions. 

There is just one other generaliza- 
tion to be mentioned. It is the only 
one concerned with fertilization, and 
upon its truth has depended the dis- 
covery of all the others. 

10. There ts no selective fertilization 
between complementary, compatible, 


functional gametes. 


In other words, if a series of male 
gametes meets series otf female 
gametes sufficiently alike to be com- 
patible with them, fertilization takes 
place by chance. Clearly chaos would 
result if this were not so. Gametes 
produced by a single hermaphroditic 
organism may present hundreds of 
hereditary differences. The slightest 
tendency selective — fertilization, 
therefore, would prevent genetic analy- 
sis of the results. Happily, this is 
not the case. Even in the flowering 
plants where varying lengths of pistil 
tissue must be traversed by the male 
gametophyte before fertilization — is 


possible, proof has been offered that 
rapidity of passage is not affected by 
differences in gametic constitution. 
Genes evidently do not begin to func- 
tion as such until the life cycle of the 
new generation commences. 


OTHER FACTS OF HEREDITY 


There are other categories of facts, 
several of them probably not flowing 
out of the above conclusions, that are 
as interesting to the general biologist 
as the abstract laws. Without them 
he cannot get a just idea of the actual 
concrete working out of the heredity 
mechanism. 

First let us speak of dominance. 
Dominance was originally defined as 
an observational phenomenon, the 
appearance of the effect of one of a 
pair of different homologous genes, as 
opposed to the disappearance or ex- 
clusion of the effect of the other. Later, 
it was taken to be the presence of an 
effect as the antithesis of its absence; 
and this idea was carried to such 
lengths that many geneticists came to 
believe that dominance of “A” over 
“a” was due to actual absence of any 
function of ‘‘a,’”’ or even to the physical 
absence of any gene whatsoever. Now 
we have come to see that dominance 
is a mere arbitrary measurement of 
the approach of the result ‘‘Aa”’ to 
that of ““AA” or “aa.” This has been 
brought about by finding cases in which 
the effect “A” or ‘a’ in the haploid 
condition could be compared with the 
effects of “AA,” or and of “aa.” 
These cases make it seem doubtful 
whether the association of “A” with 
“a” ever wholly inactivates the latter. 

With this conception of the function 
of the genes in mind it is possible to 
work out pretty definitely the actual 
resultant ontogenetic characters after 
different matings, both with and with- 
out linkage, by applying the laws I 
have just discussed. It is merely a 
straight mathematical relationship fol- 
lowing immediately after acceptance 
of these basic conclusions. But there 
are several difficulties involved in 
identifying the concrete results of 
breeding with the abstract results ot 
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calculation. Some of these difficulties 
have been leveled, others are yet to 
be overcome. 

One must realize that each gene has 
many effects on the organism, some 
of which are not easily discoverable. 
The fact that a gene is usually ticketed 
with a name indicative of its most 
obvious effect on a particular charac- 
ter, should not mislead us in this regard. 


Then, too, one must remember that 
many genes affect each organic char- 
acter; and that similar characters, 


characters apparently identical, do not 
necessarily owe their qualities to the 
same combination of genes. And, 
finally, it does not follow from any of 
the above relations, what will be the 
result of gene interaction. The action 
of two or more genes may be necessary 
to bring about a visible or measurable 
result, though these genes may be 
carried along separately generation 
after generation. The full logic of this 
fact tears down the veil from many an 


obscure result; since the difficulty of 
appreciating the results of selection 
has been due to the failure to realize 
how many modifying genes may be 
carried along which have no chance to 
produce a measurable effect unless a 
certain basic gene complex necessary 
for particular organic expression is also 
present. 

This short sketch will show, I hope, 
that in the twenty-one years of experi- 
mental genetics real progress has been 
made. To be sure, this résumé has 
been a leaping from crag to crag. No 
more was possible within the editorial 
limits here allotted. But if one recalls 
the scorn of fifty years ago should 
daring seer have predicted such a 
triumph for quantitative mechanical 
analysis in a subject so overstrewn 
with variable factors, he in turn will 
scorn the Freudian over-compensation 


A Clearer Understanding of Applied Eugenics Necessary 


“We believe that a clear view of the 
underlying biologic facts will greatly 
help us to a more comprehensive under- 
standing of the surface problems of an 
ec onomic and political nature.” 

“Tf we can do something immediately 
and directly to advance the health and 
vigor of the American people; if we can 
set in motion influences which will 
certainly improve both the quantity 
and quality of the next generation; if 
we can do something to lessen the flood 
of inferior immigrant stock, which 


of today’s critic who makes the taunt 
that it shall go no further. 
deteriorates our national worth—if we 


can do only a little to realize some of 
the hopes better things—then we 
will also have done much to improve 
our industrial situation and to better 
our social and economic status. Our 
social questions are not going to be 
finally settled by a generation that 
refuses to study and know the laws 
of human heredity, and which closes its 
eyes to the scientific principles of race 
betterment and national uplhtt.”’— 


M.D. 


Wa. S. SADLER, 
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DR. CONTRIBUTIONS 
AMERICAN HORTI- 
CULTURE 


THE WORK OF A PIONEER PLANTSMAN IN CALIFORNIA 


WILSON POPENOE 


U.S. Department of Agriculture, Washington, D. C. 


HOSE who have followed the 

course of plant introduction in the 

United States during the last 
quarter of a century have had occasion 
to become familiar with the work of 
Dr. E. Fenzi, who devoted many 
vears of unselfish effort to securing 
new economic and ornamental species 
from all parts of the world and estab- 
lishing them in California. His intro- 
ductions are more numerous than those 
of any other one man, and many of 
them are now widely grown in_ the 
land of their adoption. It seems emi- 
nently fitting, therefore, that Doctor 
kenzi should have been awarded the 
third Frank N. Meyer Medal by the 
American Genetic Association. Those 
of us who know him feel that this recog- 
nition is timely, for his work in our 
country is ended, and he has, at an 
advanced age, returned to his native 
land, Italy, there to undertake a similar 
enterprise in the new colony of Libya. 
It is characteristic of the man and 
his inexhaustible enthusiasm — that 
he should forsake the comforts of 
civilization at an age of seventy-five 
vears and advance to the very frontier, 
facing an enterprise which could well 
stagger a man of thirty. 

It is with peculiar pleasure that I 
recall my first visit to Doctor Fenzi's 
home at Santa Barbara. As a mere 
lad, and with nothing to recommend 
me save an enthusiastic interest’ in 
rare plants, I ascended the slopes of 
Mission Ridge, feeling considerably in 
awe of the man I was about to meet, 


for we of California looked to Doctor 
Franceschi (as he was known to us in 
that state) as our foremost authority on 
rare plants. Montarioso, as he called 
his last home in Santa Barbara, is 
perched high above the city on a 
ridge which was devo'd of other than 
native vegetation, save for a_ few 
recently planted trees shrubs. 
The house, distinctly Italian in design, 
was visible from all parts of the city, 
and people marveled at Doctor Fenzi's 
courage in undertaking to live in so 
barren a spot. Very little water was 
avallable on the ridge at that time, 
but today the section has been opened 
for settlement and forms one of the 
most attractive suburbs of Santa 
Barbara. 

Well do I recall the welcome I 
received from Doctor Fenzi and his 
family. It was enough that I should 
be interested in rare plants; nothing 
further was necessary to assure me a 
cordial reception. At the rear of the 
living room the Doctor had a small 
study in which were piled European 
horticultural and botanical journals 
and many books in French and Italian. 
The exotic atmosphere of the place 
made a lasting impression upon me 
an impression heightened by the Italian 
dinner which was served, and by the 
Doctor himselt. His costume was 
strikingly foreign; a small tam-o'- 
shanter tilted on one side of his head, a 
peculiar European jacket of a kind that 
I had never seen before, and baggev 
trousers of thin material. 


1 Dr. E. O. Fenzi, of Florence, Italy was awarded the third Meyer Memorial Medal by the 


Council of the American Genetic Association. 
medal to Dr. Fenzi in August, 1922. 


The American Minister at Rome presented the 
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As we rambled over the hills back of 
iis house, | was impressed immedi- 
itely by two things: first, the extraor- 
dinary courage of the man in coming 
to this dry and forbidding spot and 
attempting to grow upon it delicate 
tropical plants which require vastly 
more moisture than could easily be 
supplied them; secondly, the huge 
fund of information which he_ pos- 
sessed on the plant life of all the world. 


BIOGRAPHICAL OUTLINE 


Doctor Kenzi was born in Florence, 
Italy, March 12, 1843. He studied at 
the University of Pisa where he 
received the degree of Doctor of Laws. 
Even as a youth he was greatly inter- 
ested in plant life, but the business 
interests of the family kept him from 
indulging his tastes along these lines 
except in an amateur fashion. After 
leaving the University he was instru- 
mental in establishing the first electric 
car line in Italy. At his country place 
near Florence he formed an arboretum 
containing many rare trees which are 
to be seen at the present day. He 
also did a great deal for the betterment 
of olive and grape culture in Italy, and 
on an estate near Rome belonging to 
one of his relatives he brought together 
from all parts of the world a large col- 
lection of rare plants. At different 
times he contributed horticultural and 
botanical articles to the Italian press. 

In 1893 Doctor Fenzi removed to 
California with his family. In Los 
Angeles he met the late J. C. Harvey, 
one of the pioneer horticulturists of 
California; the elder Mr. Howard; 
Edmund D. Sturtevant; and other 
plantsmen. A year after his arrival he 
moved to Santa Barbara, where he 
entered into partnership with C. F. 
Eaton for the purpose of raising nur- 
sery stock, especially ornamental 
palms. After short period the 
partnership was terminated, and Doc- 
tor Fenzi (who was, as above men- 
tioned, known in California as Dr. F. 
Franceschi) developed a nursery busi- 
ness of his own. He built up an exten- 
sive correspondence with botanic gar- 


dens, horticulturists, and plantsmen in 
all parts of the world and received from 
them seeds and cuttings of all sorts. 
In 1895 he published his ‘Santa Bar- 
bara Exotic Flora,’’ a small volume in 
which were described briefly the exotic 
plants then growing in Santa Barbara 
gardens. This book remains to the 
present day one of the most interesting 
and valuable on the subject of Califor- 
nia horticulture. Later he organized 
the Southern California Acclimatizing 
Association, which was dissolved in 
1909. One year previous to the 
breaking up of this organization, he 
published a catalog which contains the 
most extensive series of new plants 
which has ever been offered in Califor- 
nia. 

The cost of bringing in plants from 
all over the world and the limited 
demand for this sort of material made 
financial disaster inevitable. During 
his twenty years’ residence in Califor- 
nia, Doctor Fenzi invested thousands 
of dollars of his own money in this 
altruistic work. His contribution to 
California horticulture, therefore, was 
not alone one of patient and intelligent 
effort, but also involved a great finan- 
cial sacrifice. 

In July, 1913, he returned to his 
native land, taking with him his wite 
and daughter, but leaving two sons in 
California. He had not been home for 
twenty years and there were grand- 
children awaiting him as well as many 
old friends whom he wished to see once 
more. His return was, therefore, an 
extremely pleasant one, though his 
departure from California left the 
plantsmen of that state without their 
master. He has been greatly missed 
by all who were accustomed to see him 
at the various flower shows which he 
frequented and to receive inspiration 
from his enthusiastic untiring 
devotion to horticulture. 


DR. FENZI'S WORK IN LIBYA 


After living tor two years in seclu- 
sion in the Riviera and preparing the 
manuscript of a book entitled ‘Frutti 
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fropicali e Semitropicali,’? he joined 
jis nephew, Guido Corsini,’ in a trip of 

connaissance to the recently ac- 
ould colony of Libya. Shortly after- 
wards he accepted an appointment as 
head of an institution established by 
the Italian Government to undertake 
the introduction into Libya of new 
agricultural and horticultural plants 
and the development of agriculture in 
that colony. For several years he 
held this post and then retired to carry 
on the same work at his own expense. 
He has accomplished much in the few 
vears Which have passed since his 
arrival in Tripoli. Several species of 
Eucalyptus have been successfully 
established, as well as numerous fruit 
trees and vegetables. last 
letter to us, dated August 29, 1922, he 
reports excellent results with pistache 
and carob trees budded last winter, 
and asks for seeds and cuttings of a 
number of plants which he desires to 
test. Th rough now an old man in years, 
his spirit is undaunted and his letters 
show the same enthusiastic and active 
interest in new plants which made his 
presence in California an inspiration 
to all who knew him there. 

Doctor Kenzi has the satisfaction of 
knowing that California gardens will 


be more beautiful for all time, and 
California orchards will contain a 
ereater number of delicious” fruits 


because of his sojourn at Santa Bar- 
bara. He also has the satisfaction of 
knowing that he has left m: ny friends 
in this country—not alone in Califor- 
nia—who appreciate his work and who 
are deeply grateful for his untiring and 
unselfish efforts to enrich the land of 
his adoption. 


HIS PLANT INTRODUCTIONS 


Below are brief historical notes con- 
cerning some of Doctor Fenzi’s more 
important introductions. I will not 
attempt to mention all of the plants 
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which he had the honor of establishing 
in California; there are too many of 
them to be discussed here, and regard- 
ing several there is some doubt as to 
the exact time of their introduction. 
The following notes are substantially 
as given me by Doctor Fenzi in 1911, 
and published in ‘‘The Florists’ Ex- 
change”’ for February 10, 1912 

Lippia repens.—This_ remarkable 
substitute for lawn grass will grow 
on almost any soil, and requires very 
little water. Originally secured in 1898 
from the Botanic Garden at Rome, it 
has spread all over the southwestern 
states and now covers thousands of 
acres. It withstands extremes of tem- 
perature, and is much used on sloping 
ground to prevent erosion by the heavy 
rains of winter. It is particularly 
valuable because, unlike Bermuda and 
several other grasses used for lawns, it 
does not have underground rhizomes, 
and is consequently easily extermi- 
nated when desired. 

Fetjoa sellowiana.— This promises to 
become one of the most valuable of 
Doctor Kenzi's numerous’ introduc- 
tions. It was obtained from France in 
1901, after having been established in 
that country by Edouard André. The 
Feijoa is a close relative of the guavas, 
but considerably hardier than any of 
them and of greater value. The fruits 
are about the size of a hen’s egg, green 
in color, and of a most delicious pine- 
apple flavor. 

Vitis capensis.—Some forty 
ago, When the phylloxera threatened 
the vineyards of France with total 
destruction, energetic efforts were made 
to procure from every country grapes 
which might prove immune to this 
disease. Much hope was placed on the 
tuberous-rooted kinds from Africa, 
among them V7itzs capensis, occasion- 
ally found in European botanic gar- 
dens, where it had been known since 
the end of the eighteenth century. In 


years 


* Published by the Instituto Agricolo ( ‘oloniale at Florence, 1915. 


’ During the last years of Dr. 


Fenzi’s work at Santa Barbara, Guido Corsini spent much 
time with him, and became extremely popular in Santa Barbara. 


lent breeding, and the most democratic manners imaginable. 
visited Florence a few years ago, and was impelled to hunt up Guido. 


He was a young chap of excel- 
One of his Santa Barbara friends 
He was directed toa 


marble palace, and when he inquired somewhat timidly at the door if Guido Corsini was at 
‘No, the marquis is not in just now. 


home, a liveried servant replied, ‘ 
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a few vears’ time it was shown, how- 
ever, that only some of the North 
American grapes and hybrids derived 
from them were phylloxera resistant, 
and the African species fell once more 
into oblivion. About 1900 Doctor Fenzi 
happened to obtain seeds of Vitrs 
capensts trom one of the botanic gar- 
dens in Holland, and the tew plants 
raised were used tor hanging baskets. 
It was soon discovered that they pro- 
duced tubers abundantly and that the 
Vines made very luxuriant growth. 
This plant has now become popular in 
Cahtornia under the name of ‘Ever- 
green Grapevine,” and is unexcelled 
for pergolas and arbors. The glossy 
green leaves are persistent throughout 
the vear, and the dark purple berries 
can be used for making jellies and pre- 
serves. 

Buddleia madagascartensts.—For 
scrambling over boulders stone 
walls, this vine has proved to be excel- 
lently adapted. Many vears_ betore 
he lett Italy, Doctor Fenzi had ad- 
mired the species on a sea wall at Posi- 
lipo, near Naples. During his first 
vear in California he sent over for 
seeds, which were finally received and 
planted, but failed to germinate. The 
second vear he tried again, and suc- 
ceeded in obtaining young seedlings, 
all of which died within a short time. 
The third vear seed was again pro- 
cured, and two dozen plants were 
successtully raised. 

Lyonothamnus floribundus var. as- 
plenifolius.—This is the beautiful fern- 
leaved Ironwood or Palo fierro, which 
grows only on the islands of Santa 
Cruz and Santa Rosa, off the coast of 
California. It had been known to 
botanists for a short time, but had 
never been introduced on the mainland, 
when, in November, 1894, Doctor 
Fenzi spent a week on Santa Cruz 
Island, and after trying in vain to 
find small seedlings, he decided to dig 
an old stump and take it home to his 
garden. Jeing alone, and with no 
tools but a small pick and a pocket saw, 
it took three hours to do this, and then 
it had to be carried a mile to the beach. 
It was so heavy that Doctor Fenzi 
had to stop and rest every fifty steps 
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over the entire distance. But. finally 
it was brought home, and planted in 
the lath house at Montecito. In five 
or six months it began to sprout, and 
when a year later Doctor Fenzi moved 
to Santa Barbara it was transplanted 
to his new place, where it is still grow- 
ing, and blooms and seeds with each 
returning year. 


Zaxodium mucronatum ——This is the 
Montezuma or Chapultepec Cypress, 
a majestic tree famed in the history of 
the conquest of Mexico, and closely 
related to our redwoods or Sequoias 
and to the Bald Cypress of the Gulf 
States. Doctor Kenzi had many times 
admired the specimen planted by Ten- 
ore, who originally described the spe- 
cies, in the Botanic Garden at Naples. 
Seeds were obtained from there and 
elsewhere, year after year, but they 
always failed to germinate. Finally, 
after ten years of unsuccessful effort he 
obtained from the Federal Park at 
Chapultepec, Mexico, seeds which ger- 
minated, and from which were raised 
the fine specimens now so. greatly 
admired at Santa Barbara and _ else- 
where in California. 

Asparagus scandens var. deflexus.— 
In 1897 seeds of this species were 
received from the Botanic Garden at 
Cambridge, England. From them were 
obtained the first plants ever raised 
in this country. It did not take long 
for the merits of the plant to become 
appreciated, for it 1s much finer and 
more graceful than Asparagus spren- 
gert. By many people it unfortunately 
became confused with Asparagus de- 
cumbens, through the sim larity of the 
names. 

Acacia podalyriaefolia.—In the year 
1900, Doctor Fenzi received seeds of 
this species from Australia, and suc- 
ceeded in raising two or three dozen 
plants, which seemed to be more diffi- 
cult to handle than other species of 
Acacia. Three of these eventually 
became good sized trees—one at Red- 
lands, one at Pomona, and one near 
Pasadena. Since they commenced to 
bloom, much attention has been at- 
tracted to the species, which is one of 
the most beautiful of the Acacias. 
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NEW GRAIN PLANT 
THE ORIENT 


\ RELATIVE OF INDIAN CORN FOUND IN EASTERN ASIA IN A GREAT NUMBER OF 
VARIETAL FORMS—OFFERING AN UNTOUCHED FIELD OF WORK FOR 
THE PLANT BREEDER 
P. J. WESTER 
Bureau of Agriculture, Philippine Ishands 


“JOB’S TEARS” 


FiGurE 8. Adlay is the native Philippine name for the plant known to us as the source of 
“Job's tears.’ Only the hard-shelled beadlike forms are grown in this country and Europe as 
an ornamental novelty. Some of the grain varieties of adlay that grow in the Philippines have 


a soft hull that can easily be broken between the fingers. 
adlay lacks gluten, but is richer in fat than either corn or rice, making it a better 


than any other tropical grain crop. 


HEAT, rice, corn, rye, oats, and 

barley are the six staple grains 

which enter into the international 
commerce of the world. Next follow 
the sorghum grains, locally of great 
importance in Africa, India, and China, 
and the ragi, (KEleusine coracana), 
extensively grown in India. The vari- 
ous small-grained millets are relatively 
unimportant as foods except in circum- 
scribed areas. This is true also of the 


1 Adlay should be pronounced ad’ ly (a of the second syllable silent and y as in my.’ 


on the first syllable. 


te 


Like its American relative, Indian corn. 
balanced tood 


erain form of lachryma-jobr L., 
for which the Philippine name adiay' 
has been adopted for common usage in 
place of the cumbersome English 
name, ‘Job's tears.” 

Though it was known to the writer 
that this grain was eaten by certain 
primitive people the Philippines 
and India,on coming across a few plants 
erowing ina little illage in the interior 
of the Island of Mindanao in the Philip- 
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WHERE ADLAY GROWS 


FIGURE 10. 


“Job's te irs’? as a grain crop. 


markable yield was obtained, in some cases more than 3,625 kilos to the hectare 
Adlay is also grown as a grain crop in Ji va and Indi: 1, and the Dutch had experimented 


acre). 


In the interior of the Philippines a few isolated tribes were found to be using 


Seed from these native fields was grown near Manila and a re- 


(3,230 lbs. to the 


somewhat with it in their East Indian possessions, although this was not known when these 


studies were undertaken in the Philippines. 


pines, in August, 1917, it first occurred 
to him that adlay might have possi- 
bilities as a grain for general culture. 
The vigor of the plants and the great 
number of seeds borne on each was so 
noticeable that 


arrangements were 
made for having a quantity of the 
grain, When mature, sent to Zam- 
boanga for experimental purposes. This 


arrived in due time. Some was planted 
and some sent to the Bureau of Science 
in Manila for analysis. 

The hulled grain analyzed approxi- 
mately like wheat and the experimen- 
tal plot yielded at the rate of 3625 
kilos of grain to the hectare (or 3230 
pounds to the acre). Interest in the 
plant and its possibilities grew and 
the experiments were continued in 
1919 at the Lamao Experiment Sta- 
tion. The harvested grain was brought 
to Manila for milling and, ig 
there were no flour mills available, i 
was successfully hulled and 
into meal on a coffee mill, the product 
being reground several times to attain 
the necessary fineness of the flour. 

In the first attempt to use the flour it 
Was mixed with an equal quantity of 


refined wheat flour and made into bis- 
cuits. The quantity of adlay flour was 
later increased to 66 per cent and, 1 
this proportion, was also tried out for 
hot cakes. The ‘‘cracked’’ grain was 
also eaten like oatmeal and_= similar 
wheat preparations. These dishes were 
sampled with no little curiosity, not to 
say trepidation, in the belief that they 
were the first attempts so to utilize 
the grain, for the writer did not then 
know that the Dutch had already tried 
it out in these various ways. It was 
found that the coarsely ground grain 
could be used as a breakfast cereal and 
that the meal or flour, mixed with not 
less than one third wheat flour, gave 
very satisfactory results as a wheat 
flour substitute. 

Sample biscuits were distributed to 
several persons and finally were served 
acceptably at a tea given by the Philip- 
pine Chamber of Commerce, and then 
at luncheons given by the American 
Chamber of Commerce and the Rotary 
Club, all of Manila. 

It was also found that good, though 
somewhat heavy, yeast bread could be 
made of a whole adlay flour, mixed 
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WHERE ADLAY GROWS 


FIGURE 10, 


“Job's tears’ as a grain crop. 


markable wield was obtained, in some cases more than 3,625 kilos tothe hectare 
Adlay is also grown as a grain crop in Java and India, and the Dutch had experimented 


In the interior of the Philippines a few isolated tribes were found to be using 
Seed from these native fields was grown near Manila and a re- 


3,230 Ibs. to the 


somewhat with it in their East Indian possessions, although this was not known when these 


studies were undertaken in the Philippines. 


pines, In August, 1917, it first occurred 
to him that adlay might have possi- 
bilities as a eraln lor general culture. 

The vigor of the plants and the great 
number of seeds borne on cach was so 
noticeable that) arrangements were 
made for having a quantity of the 
grain, When mature, sent to Zam- 
boanga for experimental purposes. This 
arrived in due time. Some was planted 
and some sent to the Bureau of Science 
in Manila for analysis. 

The hulled grain analyzed) approxi- 
mately like wheat and the experimen- 


tal plot vielded at the rate of 3625 
kilos of grain to the heetare (or 3230 
pounds to the acre). Interest in the 
plant and its possibilities grew and 
the experiments were continued in 


1919 at the Lamao Experiment Sta- 
tion. The harvested grain was brought 
(to) Manila for milling and, although 
there were no flour mills available, it 
Was successtully hulled) and ground 


into meal on a coffee mill, the product 
being reground several times to attain 
the necessary fineness of the flour. 

In the first attempt to use the flour it 
Was mixed with an equal quantity of 


refined wheat flour and made into bis- 
cuits. The quantity of adlay flour was 
later increased to 66 per cent and, in 
this proportion, was also tried out for 
hot cakes. The ‘‘cracked” grain was 
also eaten like oatmeal similar 
wheat preparations. These dishes were 
sampled with no little curiosity, not to 
Say trepidation, in the behet that they 
were the first attempts so to utilize 
the grain, for the writer did not then 
know that the Dutch had already tried 
it out in these various ways. It was 
found that the coarsely ground grain 
could be used as a breakfast cereal and 
that the meal or flour, mixed with not 
less than one third wheat flour, gave 
Very satisfactory results as a wheat 
flour substitute. 

Sample biscuits were distributed to 
several persons and finally were served 
acceptably at a tea given by the Philip- 
pine Chamber of Commerce, and then 
at luncheons given by the American 
Chamber of Commerce and the Rotary 
Club, allof Manila. 

It was also found that good, though 
somewhat heavy, veast bread could be 
made of a whole adlay flour, mixed 
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A PHILIPPINE FLOUR MILL 


FIGURE 11.) The grain is pulverized in the mortar and pestle and then the hulls are sifted out 
with the sieve shown in the foreground. The adlay flour used in the first bread-making experl- 
ments in the Philippines was ground in a coffee mill, but the grain is well adapted for milling with 
modern machinery. 
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ADLAY FOR ORNAMENTS 


FiGtUrReE 12.) Notice the elaborate collar and pendant the man is wearing. 
are made trom hard-shelled grains of adlay. 
this species are so well adapted for making beads has resulted in their being widely distributed 
throughout the tropics, and some temperate countries as well. The hard-shelled beadlike forms 
have been known to Europeans at least since the time of Pliny, but it is not until the seventeenth 
Certury that Ekuropean writers make any reterence to the sott-shelled kinds, although these have 
been grown in India and China since very ancient times. 


The beads in it 


The fact that SOC ot the hard-shelled varieties ot 
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A HEAD OF ADLAY 


PiGuURrRE 13. Some of the most prolific kinds 
have very thin hulls, making them desir- 
a- orain varieties, There Is oreal varia- 
tion in the amount of hull found on the seeds, 
n some of the hard-shelled varieties it Consti- 
tutes 74 percent of the weight of the seed, in 
others only 23 per cent. These figures are tor 
unimproved varicties, and by the application ot 
mocern methods ot hy bridization and selection 
the percentage of hull should be greatly re- 


with from 33 to 50 per cent wheat 
Hour; and a “pumpernickel” of good 
favor, though too heavy to. gain 
general acceptance, Was made with 
an 80 per cent adlay flour mixture. 


DESCRIPTION OF PLAN] 


The adlay plant is a coarse annual 
vrass, 2.5 meters high, moncecious lke 
its well-known relative, maize. The 
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ordinary wild form has hard, beadlik« 
shiny seeds for which it is cultivated a 
an ornamental ino the United State 
and The hard shell o 
hull which in some varieties constitute 
74+ per cent of the fruit makes thes 
practically valueless as grain. In th: 
varietics raised for grain, the hul 
Is so thin and soft that in the most 
desirable kinds it may be broken by , 
slight pressure of the finger. — In 
different types the hull) has been 
found to range between 23.4. t 
47.70 per cent of the total weight of 
the grain. 

There are many different varieties o| 
adlayv, more especially Burma, 
varving both appearance of the 
plant and the grain, and in the analysis 
of the latter. In the Philippines seven 
distinct kinds are known at present, 
some of which are shown in Fig. 8. 
In color the dried grains run from a 
chalky white through various shades 
of creamy vellow, gray, and brown. to 
almost black. In shape they are 
spherical to oblong almost lke a plump 
oat grain. There is also great variation 
in the size of the grains. In some 
varieties, they are not more than 6 mim. 
long, with as many as 15,500 grains to 
the kilo, while in others they are more 
than 10 mm. long, and less than 3,500 
erains to the kilo. In the most desir- 
able small-grained types one hectoliter 
weighs from 46 to 60 kilos. 

The wild form with hard, beadlke 
seeds was known to Pliny, the 
soft-hulled grain form does not appear 
to have been known luropean 
writers until the seventeenth century, 
though India it was undoubtedly 
cultivated in very ancient times. 


IMPORTANCE OF ADLAY 


The vields obtained from ficld experi- 
ments have been remarkably high, 
varying from 1,634 to 3,625 kilos to the 
hectare. The average yield) per hec- 
tare in six trials ino widely separated 
regions in the Philippines, and the 
Dutch least Indies, was a trifle more 
than 2,900 kilos. Allowing for errors, 
due to small areas, it seems sate to cal- 
culate an AVCFALC vield ol 2.0000 to 
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yQ kilos of grain to the hectare. 
hteen bushels of wheat per acre ts 
ivalent to 1,225 kilos per hectare. 
Che figures even are for the vield ot 
mproved varieties of adlay. Much 
cer harvests may be expected trom 
application of systematic breeding 
ch as has been used with other 
reals. An increase of from ten to 
teen per cent Is not an unreasonable 
<pectation. 
ft appears from an analysis made by 
Wells, Chiet of the Division ot 
hemistry and Mr. Fk. Ageaoili, Chiet 


the Section of bkood Analysis, 
sureau of Science, Manila, that the 
ulled grain of adlayv approximates 


vyheat in composition, but with greater 
at content, and that it is a tar better 
wilinced food than rice or corn, the two 
ereat staple grains of the tropics. 
The one great dithiculty of the adlay 
erain is the lack of moist gluten. This 
lithculty is overcome by adding wheat 
Nour in the proportions already men- 
ioned for making bread and biscuits. 
In composition this bread is, for all 
practical purposes, equivalent to wheat 
bread. 
ln amore detailed discussion of adlay 
inarecent issue of the Philippine grt- 
uifural Review, it Was pointed out that 
this grain mav be grown wherever rice 
is cultivated. Where the growing wet 
scason is followed by a dry period it 
is more productive than rice and it 
should be possible to grow and harvest 
with machinery ke that) used 
tor wheat. This makes its cultivation 
than that ot which must 
grown in paddies and since the 
preparation of rice paddies and 
transplantation of the rice plants is the 


rice, 


the 


, 
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hardest and most disagreeable of farm 
occupations, the culture of adlay would 
have many advantages. It would 
appear, then, that with lowered pro- 
duction cost and a larger vield of better 
grain per unit area, adlay is destined 
to supplant rice as the leading staple 
grain, not only in the Philippines, but 
possibly throughout a very large part 
of the tropics. 


POSSIBILITIES OF 


This vear (1922) the Bureau ot 
Markets and Crop Estimates, United 
States Department of Agriculture, con- 
ducted a series of milling experiments 
with adlay shipped from the Philip- 
pines and bread making tests with the 
Hour obtained. The milling was done 
by Mir. James F. Haves, Milling Tech- 
nologist, and the baking by Mr. Walter 
IN. Marshall, Acting in Charge. Milling 
Investigations. Dr. C. F. Langworthy. 
Chief, Office of Home Economics, 

Sureau of Plant Industry, arranged for 
a series ot 
made by 
Assistant 


PH ADLAY 


experiments which 
Dr. Minna 
Chiet. These 
demonstration 


Were 
Denton, 
culminated 
In a adlayv luncheon 
served to the scientific statt of the De- 
partment of Agriculture. Their expres- 
sions regarding the 
Which included several kinds of bread, 


biscuits, cakes, 


] ‘ 


and pies, 
mously favorable. The tollowing state- 
ment by Dr. Walter H. hiet 
Insular Stations, States Relations Ser- 
vice, Is typical: 
were Very palatable 


to me the vrain 
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Prophecy of Rural Civilization 


‘The next great social change, as I 
see it, 1s decentralization. Electricity 
made the big city, now it may be ex- 
pected to unmake it. It was necessary 
that the city come into existence first. 
Without cities we have found it im- 
possible heretofore to attain a high 
degree of human culture. But all the 
advantages of the city will soon be 
possible for the farm, without having 
to put up with the unendurable iniqui- 
ties of city life. Economy, efficiency 
and culture may soon be broadcast. 
When they are we won’t have to suffer 
from subway jams, freight congestion, 
high prices, impossibly high rents for 
impossibly cramped living quarters, 
strikes, unemployment, crime waves 
and a hundred other plagues of modern 
times. 

“Electricity is not only the cleanest 
and most efficient servant that man- 
kind ever had, but it is also the cheap- 
est. It works for less than a coolie’s 
wage, and its wages are going down 
every day, while its efficiency is being 
constantly increased. In addition to 
this it does its own traveling, at the 
rate of 186,000 miles a second, and 
doesn’t have to be transported. Here- 
tofore we have been compelling it to 
take us to the city, and it has done so 
beautifully, more quickly and com- 
fortably than we have ever been moved 
about before. Hereafter we shall 
simply touch a button and have it 
bring the city out to us. 

“We have been mining coal and 
carrying it across the country to be 
turned into power. Soon we will be 
sending the power across the country. 
If we persist in getting the power from 
coal, we shall at least burn the coal 
where it is mined, converting it into 
electricity, not use up a big portion of 
the power, as we do today, in the 
process of transporting it. 

“But there is every indication that 
we shall go much further than that. 
In the country where our food grows, 
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is the best of all places to eat it. Seni- 
ing it to the city costs much more than 
getting it out of the ground, and it 
has lost a lot of its flavor by the time 
it has reached the ultimate consumer, 
Also, there isn’t room to live in the 
city, especially for children. They 
can’t have real homes; they can't 
stretch and grow, physically and spirit- 
ually, as human children should. The 
city has almost destroyed the home, 
but it has provided other advantages 
which the modern man can hardly do 
without. If only these advantages 
could be brought to the country village 
and the farm—well, watch what elec- 
tricity is going to do next. 

‘We have learned now that the smal! 
industrial unit may be as efficient as 
the gigantic one, or more so. The next 
big step in industry, it appears, will 
be on the development of the small 
electrically driven factory in the places 
where the raw materials are found. 
This will save the transportation of 
coal and raw materials. It will also 
do away largely with seasonable em- 
ployment, for manufacturing and agri- 
culture can arrange winter and summer 
schedules as conditions demand. 

“Cloth will more and more be manu- 
factured where the cotton is grown. 
The flour mills will leave the cities 
and go back to the farm. Everybody 
will be using machinery and learning 
how to use it and because the popula- 
tion will follow the machinery the 
country districts will become inhabited 
again. Work can then be more equit- 
ably divided. It won’t be necessary 
to over-work half the year and vege- 
tate the rest. There will be work 
enough to go round and there will be 
hands enough to do it, for the country 
life of the future will not be the dull, 
forbidding, solitary thing which the 
concentration of industry has made 1t 
A. Coffin, Aegri- 


cultural Review, Vol. XV, No. 6, p. 5, 
June 1922. 
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PRACTICAL TESTS KARA- 
KUL SHEEP BREEDING 


C.C. YOUNG 
Denver, Colorado 


HE Karakul sheep is indigenous 

to the great Kara-Kum Desert of 

Central Asia, where this wonderful 
fur producing ovine competes with the 
camel, the burro, and the wild goat— 
the djiran. While one occasionally 
encounters zebu cattle and Arab horses 
along the few streams, it cannot be 
said that there are any other domestic 
animals in the desert proper except 
those mentioned above. 

The Karakul sheep is a descendant 
of the extinct Danadar, and_ the 
natives have for years killed the 
lambs possessing the best fur quali- 
ties. In spite of this unbusiness-like 
method a Government bulletin is 
authority for the statement that we 
are still paying a tribute of millions of 
dollars for the Karakul lamb skins that 
reach here under such trade names as 
“Persian Lamb,” ‘‘Astrakhan,”’ “Baby 
Lamb,” ‘‘Unborn Lamb,”’ “Broadtail,”’ 
“Gray Krimmer,’’ ete. 

During the past twelve years the 
author has made three importations of 
IKarakul sheep into this country, and 
although efforts have been made by 
several other breeders to accomplish 
the same purpose, none have been 
successtul.! 

In 1914 Mr. John Agnew of Prince 
Edward Island, Canada, made an 
importation of WKarakul sheep from 
l-uropean Russia. These were brought 
to Newfoundland. In a future article 
the author expects to give the history 
of his importations and explain why 
he did not select his Karakuls in Euro- 
pean Russia, preferring to get them 
from that section of the Kara-Kum 
desert which extends into Bokhara, 
southeastern Transcaucasia, and Nor- 
thern Afghanistan. 

The misrepresentations made by cer- 
tain breeders as to the importation of 


IKKarakuls into this country has lead 
to a great deal of confusion, and it 
would be a matter of considerable 
importance to get this matter definitely 
cleared up. 


THE KARAKUL A DESERT SHEEP 


Tests made in practically all sec- 
tions of the United States and Canada 
have demonstrated that Karakul sheep 
can easily be acclimated to other than 
desert conditions, although it must be 
born in mind that this sheep is essen- 
tially a desert animal and able to 
undergo the great hardships incidental 
to desert life. A test covering a 
period of several months, made near 
El Paso, Texas, proved that Karakul 
sheep were able to accumulate fat 
on scanty, dry pasture, as_ rapidly 
as Merinos fed on alfalfa and milo 
maize. When several Karakul lambs 
were slaughtered after this test they 
were pronounced too tat by the 
chef of the Paso del Norte Hotel of 
Paso. 

The Karakul is able to reach as high 
as a cow (FE. E. Clark, Bureau of 
Forestry), which enables it to eat 
the seed-bearing parts of the weeds 
and brush. It also possesses all the 
browsing characteristics of the goat, 
having unusually hard teeth and a very 
tough mucous membrane of the mouth. 
These characteristics account for its 
rapid accumulation of fat when forced 
to maintain itself on dry feed. The 
author does not mean to imply that 
the WKarakul sheep refuses to eat the 
erasses relished by domestic sheep, 
although it cannot be said that they 
are as fond of succulent teed as is the 
case with some of the British breeds, 
as was proved by Professor Wallace at 
edinburgh. 


' Yearbook, United States Department of Agriculture, 1915. 


> 
> 
iC 
r | 
le 
ie 
Te 
e 
- 
. 
| 
| 
229 


230 The Journal of Heredity 


During the ent re summer of 1919 a 
flock of Karakuls was able to thrive 
on alkali and dry foxtail in the San 
Joaquin Valley of California, to the 
great amazement of the sheep raisers 
of that region, who are forced to re- 
move their sheep by the first of May or 
suffer great losses. 


HARDINESS UNDER OTHER CONDITIONS 


During the summer of 1920, the 
United States Bureau of Forestry con- 
ducted a most interesting test, an 
account of which is contained in the 
following letter: 


Kerman, California, 
September 6, 1920. 
Mr. M. A. Benedict, 
Forest Supervisor, 
North Fork, California. 
Dear Mr. Benedict: 

Referring to your letter of May 11, 
1920, in re Karakul Sheep. 

On March 20, 1920, Mr. E. E. Clark, 
of your service, brought to my place, 
for the purpose of a grazing demonstra- 
tion, four WKarakul rams, the property 
of the Kerman Karakul Sheep Com- 
pany. These rams were placed in a 
twenty-three acre field with about forty 
hogs, and where there is and has been 
very little feed on the ground. The 
hogs I have fed. The rams have been 
subsisting on the browsing from oak, 
chapparel, willow, manzanito, sour 
berry bush, and some little grass, and 
have not been fed. I know of no other 
stock that would have survived in that 
field unless, possibly, goats. 

On May 11th I caused these rams 
to be shorn, and after the clip was taken 
the rams were weighed, and were again 
weighed in August with the result as 
follows: 

May 11, 1920, 


Welght Weight of 
of Wool 


Aug. 31st, 1922 


Weight of 
Clipped Ram 


Gain 
Ram 
Y 4 10 Ibs. 150 Ibs.} 215 Ibs. 65 Ibs. 
Y 67 S 143 180 37 
212 1014 132 | 173 41 
Unmarked 11 103 | 142 39 


Totals 3916 Ibs. 528 Ibs 


.| 710 ibs.182 Ibs. 


This seems to be a remarkable gai, 
in 110 days, considering the poo 
pasturage. 

It will be noticed that the smalles 
ram, weighing 103 Ibs., gave the 
heaviest clip of wool,—11 lbs. I believe 
these sheep are well adapted to this 
brushy country. 

Very respectfully, 
(Signed ) W. M. SELL. 

(The above was a six months’ clip 
and being free of fat did not have 
to be scoured; the loss in Merino woo! 
from this source is about 50%.) 

During the summer our entire flock 
of Karakul sheep was pastured on dry 
chemiza, sage, and other brush in the 
valley near San Bernardino, California, 
where a flock of 1,500 goats was 
pastured, with a view to ascertaining 
whether or not the Karakul could com- 
pete with the goat. This test, extend- 
ing over a period of eleven months, 
was conducted by one of the Los 
Angeles packers, who was able to 
satisfy himself of the great hardiness 
of the Karakul. He has since invested 
twelve thousand dollars in’ Karakul 
sheep, at a time when it was impossible 
to sell domestic ewes. 


QUALITY OF THE MEAT 


As far as the mutton qualities of the 
IXarakul are concerned, it can be stated 
that it does not have its equal in the 
world, as it is entirely tree from the 
characteristic flavor of the sheep family 
and tastes more like venison than mut- 
ton. The fat of the Karakul sheep ts 
the butter of Central Asia, and can be 
used for cooking purposes. 


USES OF THE WOOL 


The wool of the mature sheep is 
very coarse and forms the basis of all 
Oriental rugs, such Bokharas, 
IKKhivas, Persians, Afghans, etc. It is 
ideally adapted for felt, and a great 
variety of garments are made out of it 
in Asia, among them being the famous 
capes, known as “burkas.”’ Wonderful 


blankets are woven out of this wool by 
the Navajo Indians, and it should be 
of particular interest to the countries 
south of the United States where the 
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TEDDY 
— Ficure 14. One of the best imported rams in this country. The Warakul fur sheep is a native 
of the Kara-Kum desert of central Asia, which is situated east of the Caspian sea, and north ot 
Afghanistan. This is the region immortalized in Arnold’s Sorah and Rustum, and it is from Bok- 


hara, just to the east, that the famous 


Persian rugs’’ come. 


The Karakul sheep is descended 


trom the Danadar, a breed of black fur sheep that became extinct about eighty years ago. The 
practice of killing the lambs having the most valuable skins has resulted in great deterioration 


in the fur sheep of this region. 


introduction of fine wool breeds has 
greatly interfered with the making of 
the best blankets. Warakul yarn is 
used for mending Oriental rugs, and ts 
worth between four and five dollars a 
pound, thousands of pounds being 
imported annually. With proper grad- 
ing and marketing precautions Warakul 
wool should bring as good a price as 
the wool of certain of our domestic 
coarse wooled sheep. Karakul wool 
sold) recently for 28 cents, when 
Shropshire wool was bringing 30 cents. 
In the Southwest two clippings a vear 
are the rule. 


(See text, p. 254. 


THE FUR 

Were it not for the fact that Narakul 
sheep are fur bearing animals, in 
addition to being mutton and woo! 
sheep it is doubtful whether the writer 
would ever have risked an expedition 
into Central Asia, even though their 
importation meant the utilization of 
millions of acres of desert land which 
today is practically valueless. 

IKarakul lambs are generally black 
at birth, with a wonderful luster, and 
those of superior quality possess tight 
curls. The skins obtained from such 
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lambs when not more than_ three 
days old have brought an average 
price of about twelve dollars per skin 
during the past fifteen years. <A 
remarkable fact is that  half-blood 
lambs, sired by the best Karakul rams, 
bred to coarse wooled domestic ewes, 
often produce skins that bring as high 
a price. 

In view of this fact, the natives of 
Central Asia, who have no conception 
of selective breeding, have always 
crossed Karakuls with the many other 
breeds found in Western Turkestan. 
A great many of the lambs do not come 
true to color, and owing to the admix- 
ture of fine wool (Afghan fine wool) 
most of the lambs come with open curls, 
giving us the so-called “‘Astrakhan 
kur.’ The author has found in using 
the best Karakul rams on domestic 
coarse wooled ewes, that practically 
10067 of the lambs come black with 
tight curls, the tightness depend- 
ing upon the coarseness of the wool 
and absence of fine underwool in the 
domestic ewes. Unfortunately in a 
great many countries Persian lamb 
fur is confounded with Astrakhan. 
This is especially true in the Latin 
American countries, and the difference 
in price amounts to at least fifty per 
cent. Upon careful investigation I 
have found that hundreds of thousands 
of kid skins are dyed black, and since 
they possess the required luster, are sold 
as Astrakhan fur. 


AN UNFORTUNATE CONFUSION IN TERMS 


It is very confusing that the most 
inferior Karakul lamb skins are termed 
“Caracul” by furriers, and few furrters 
know that the Karakul sheep is the 
only source of the so-called *‘Persian 
Lamb Fur.” This is vot the product 
of the Persian sheep at all, for the 
Persian is red and possesses fur 
qualities whatsoever, unless crossed 
with Karakuls. 

Many kid skins are dyed grav and 
are sold “Gray Caracul” and this 
also applies to those dyed a tan color 
and sold as ‘‘Tan Caracul.’’ It must 
be said that the American furrier 1s a 
master in the art of imitation, but one 


thing he cannot do and that is imitate 
the Karakul lamb skin with tight cur’s 
(Persian Lamb Fur). 

For this reason the author has con- 
fined all his efforts to the production of 
Karakul lambs with tight curls. And 
the breeder who wishes to raise 
Kkarakul sheep with a view to getting 
$12.00 and $15.00 for his lamb skins 
should purchase only tested rams 
which will surely give lambs with the 
desired ‘‘Persian lamb” pelts, providing 
the domestic ewe is free from fine woo] 
and possesses the coarsest of fleece. 
The coarse wooled ewes best adapted 
for this purpose are the Navajos, 
black faced Highlands, the hairy Mexi- 
can Corrientee, Cotswold, Lincolns, 
and the Achuri (Persians). 

It makes a great difference to a 
breeder whether the skins he 
brings to the furrier are worth twelve 
dollars apiece, and cannot be imitated, 
or whether they are of the “‘Astrakhan”’ 
type, indistinguishable from dyed _ kid 
skins, often worth only fifty cents. 


IMPORTANCE OF HIGH GRADE STOCK 


Karakul skins with open curls are 
more wavy in appearance than kid 
skins dyed black, and for that reason 
they bring higher price, which, 
however, seldom exceeds four to. six 
dollars per skin. For this reason the 
author has always urged the beginner 
to purchase only the best tested rams. 
He was greatly disappointed two years 
ago When the Government of Venezuela 
purchased eight Iarakul sheep of the 
open curled variety, instead of the 
highest grade rams, for crossing with 
good, coarse wooled, domestic ewes. 

Most breeders buy inferior bucks, 
since they cost only one-tenth as 
much as the tested rams which  pro- 
duce salable skins in the first cross 
with domestic ewes. It is a discour- 
aging fact that they then frequently 
put forth claims that could only be 
justified where the most careful selec- 
tion was practiced. In a very few 
instances where rams were purchased 
at a price above $500, and where 


results could be expected in the first 
cross, the domestic ewes 
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A KARAKUL LAMB 


FIGURE 15. 
lor fur. Persian sheep have 
very misleading. 
\sia to Europe formerly lay through Persia. 

“Persian rugs’; they were made in 
the markets of Europe. » text, p. 232. 


no value 


properly selected, necessitating two 
crosses to produce $10.00 skins. 

matter of great importance ts 
the faet that where one raises half- 
blood lambs for their pelts they have 
to be killed during the first two or 
three days, so it is possible to lamb 
twice annually. This is done in the 
Southwest and also in Colorado. The 
‘tuthor is not in a position to state 
Whether two lambings would be possi- 
tein the middle and eastern states, 
out sees no reason why it should not be. 


LARGE-SCALE 
KUL 


ENPERIMENT IN 


KARA- 


Last year, it was almost impossible 
(0 Interest any one in sheep of any 
sind, notwithst: inding the fact that 
INarakul skins were not affected in 
the general depression brought 


These are the sheep that produce the 
as fur producers whatsoever, 

The mistake probab ly is due to the fact that the 
The same 
Persia, but simply came through Persia on their way to 


skins so greatly in demand 
and the use of this term 1s 
trade routes from central 
in calling Bokhara rugs 


“Persian lamb’ 


mistake Is made 


a higher price than” ever betore. 
Nevertheless, the author was successful 
in inducing the San Clemente Sheep 
Company of California, to purchase 
1,500 Navajo ewes, which were crossed 


with best INarakul rams. ntor- 
tunate! IV the selection of the Navajos 
was not done with sutheirent care, 


and very few of the ewes possessed the 
required coarse tleece, practically none 
of them were free from the objection- 
able fine under-wool. Most of the 
lambs came true to color, and possessed 
a surprising amount of luster, probably 
due to the great abundance of Austra- 
lian salt bush, but the curls were not 
tight enough. We killed seventeen of 
the lambs when two days old and 
submitted these skins for pricing to the 
eminent furrier, Mr. Colburn, ot 
Angeles, who has in his employ one 
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of the best known dyers of Karakul 

skins in America. His opinion of these 

skins is given in the following letter 
Los Angeles, California, 

April 20, 1922. 

Dr. C. C. Young, 

Los Angeles, California. 

Dear Sir: 

With reference to the seventeen 
half-blood Karakul skins brought to us 
today to be dressed and dyed, we 
wish to state that $7.00 would be a 
conservative average price for these 
skins. 

Considering the fact that they are 
only half-blood skins makes us realize 
the great possibilities of your industry. 

Wishing you success, 

Very truly yours, 
COLBURN’S TAXIDERMY STUDIO, 
By A. E. PENDL, Mar. 

Had the Nav ajo ewes been properly 
selected, many of the half-blood skins 
would have brought $10.00 instead of 
$7.00. With two lambings yearly one 
can figure out the great advantage of 
raising sheep for the production of 
Persian Lamb. There are no losses as 
the skins of the dead lambs have the 
same value as of those killed, and in a 
large measure that applies to the skins 
of the slunks, which have been known 
to be worth as much as $20.00 per 
skin, and are known in this country 
under the trade names of ‘‘Unborn 
Lamb,” “Baby Lamb,’’ and ‘‘Broad- 
tail.”’ 

Several Colorado breeders have tried 
raising Karakul sheep and the results 
are most gratifying. Some two years 
ago Mrs. M. J. Hoff procured a small 
flock of Karakuls and last summer she 
purchased a very fine Karakul ram 
having convinced herself that her 
mountain ranch at Bendemeer ts ideally 
adapted tor the raising of Karakul fur. 
She has invested $65,000 in Karakul 
sheep, and today is part owner of the 
flock that includes some of the choicest 
rams ever raised in this country. 

The United States Department of 
Agriculture states that we require 
millions of dollars worth of WKarakul 
lamb skins annually, and there is a 
further demand in Canada. In spite 


of the war, seven different Goverr - 
ments have reports of tests made 
during several years with rams _ fur- 
nished by the author. Owing to the 
high price of the best Karakul ram,, 
Mrs. Hoff proposes to let them out on 4 
division basis of the increase, where 
breeders possess the required pasture 
and the necessary coarse wooled ewes. 


A HYBRID BREED 


The natives of Bokhara, who have 
had a monopoly on the Karakul indus- 
try, cross-breed in-breed, and 
have for many years been killing 
their best lambs on account of the 
high price commanded by their pelts. 
It is therefore an extremely difficult 
matter to obtain any great number of 
high grade WKarakul rams. Out of 
thirty-one imported bucks only four 
produced lambs with tight curls. An 
effort is now being made to. breed 
more high grade rams by employing 
Karakul ewes not related to our best 
rams and crossing them to’ bucks 
which have been secured from certain 
flocks that were composed of inferior 
Karakuls. It appears that occasionally 
atavism will play pranks in a flock 
from which one would hardly expect 
anything but open-curled lambs, on 
account of the tremendous amount of 
fine Afghan under-wool. Fortunately, 
the four good rams above mentioned 
can hardly be related, for they were 
selected in various sections of the des- 
ert, at a great distance from each 
other. 

The Karakul possesses the blood of 
every breed of Central Asian sheep, 
as is proved by the great anatomical 
differences found. However they only 
produce offspring with black, lustrous, 
tight curls when they are free from 
fine wool admixture, and have enough 
of the extinct Danadar strain in them. 
The Danadar, the original black fur 
sheep of Central Asia, became extinct 
some cighty years ago, but w hat little 
of the strain is left in some of the native 
sheep of Bokhara has cost us millions 
of dollars annually. It is very con- 
fusing that some of the Russian 


Agricultural Societies, which imported 
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A BROADTAIL KARAKUL 


FIGURE 106. 


The Karakul is not a pure breed, in fact only 4 of the 31 imported bucks pro- 


duced offspring with the desired tight curls. The natives of the Kara-IXum region have no concep- 
tion of selective breeding, and these sheep are crossed with every breed of central Asia. Note the 
differences between the lamb shown above and the one shown in Fig. 15. Particularly striking are 
the differences in their tails, this lamb evidently being partly of broadtail ancestry. Tightness of 
curl is greatest at birth and begins to become less after two or three days. The time and the 
extent to which this takes place varies with different animals, and at an age of one month this 


jamb still has remarkably tight curls. 


afew hundred Karakuls into European 
Russia, jumped at the conclusion 
that these sheep were full bloods, and 
issued certificates to that effect, in the 
few instances where they sold these 
sheep. This accounts for the fact that 
the author considered the first nineteen 
sheep brought to this country by him 
in 1908, to be pure blooded WKarakuls. 
\t that time it was hard to account 
‘or the fact that there was no semblance 
of anatomical similarity, and great 
‘ifferences in the wool of the sheep. 

In 1912, at the Sheep Congress of 
\loscow, where the author purchased 
nother flock of Iarakuls, elaborate 


certificates were still issued with the 
jeep that were sold, stating that 
ley were pure-bred WKarakuls. Fortu- 
ately the author had already learned 
hat only tested Karakul rams, free 


(See text, p. 231.) 


from. fine wool admixture, would pro- 


duce lambs with tight curls when 
bred to the coarsest wooled ewes. 


After the results of my tests in the 
United States were placed before the 
convention a resolution was adopted 
to the effect that WKarakul sheep 
should not be considered pure-bred, 
that fine wool must be eliminated, 
and that a ram must prove his ability 
to sire lambs with tight curled wool 
before he could be considered a full- 
blood sheep. Several of the breeders 
agreed with me that the tight curls 
could be produced in the first. cross, 
but none of them knew the reason why. 
Not a single breeder present realized 
the destructive effect upon tightness of 
curl of fine wool, which lacks the 
required stiffness to hold the curls 
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closed and give them their pipe-like 
appearance. 

After the convention the author 
proceeded to  Bokhara and before 
leaving old Bokhara City discovered 
that the Russian Agricultural Societies 
had not shown great judgment in 
buying their rams, having failed to get 
them from districts sufficiently sepa- 
rated to insure their being of distinct 
strains. Therefore, a costly expedition 
into the heart of the Kara-Kum Desert 
Was necessary to procure desirable 
breeding stock. Fortunately this was 
done in 1913 and 1914, just before the 
war, which would have made a later 
expedition impossible. 


THE DEVELOPMENT OF THE BREED 


It must now be evident to the 
reader why the author has always 
objected to the formation of a Wari kul 
Association in the United States, and 
has never failed to ridicule any breeder 
who considered his sheep in the light of 
pure-bred Karakuls and talked of them 
as being registered. 

Last year Dr. Harry Laughlin of the 
Carnegie Institute, and a professor of 
Princeton University, who is an author- 
ity on histology, visited the author’s 
ranch in California. After discussing 
the of registering Karakul 
sheep with these gentlemen, and ex- 
plaining to them that the only test 
of the quality of a ram is his ability to 
sire lambs having tight curls, they 
agreed that only those rams_ should 
be registered that produced such lambs 
in the first when bred with 
domestic ewes. Furthermore they ad- 
vised that only such Warakul ewes 
should be registered as produced tight 
curls on their lambs in the 


CTOSS 


first cross 
with domestic coarse wooled bucks, 
free from. fine wool admixture. No 


The Journal of Heredity 


Karakul should registered tl , 

produced, when properly crossed, op +p 
curls (Astrakhan fur). Since is 
fur has gone up considerably in price. 
there would be no objection to t %¢ 


formation of a separate Astrakh.p 
registry. 
Tight curl producing 


should be registered under 
“A,” “B,” and ‘“C,”’ and the tests 
should be conducted by a committce 
composed of the most reliable Karak! 
breeders, assisted by furriers. 

The author has discussed this matter 
with Mr. Tomlinson, Secretary of the 
American National Live Stock Associa- 
tion, who strongly favors calling 4 
meeting of all Karakul sheep breeders 
with a view of forming an association. 
He believes such action is desirable, 
in order to give every breeder who has 
desirable rams a chance of recognition, 
and to bring about harmony and the 
right kind of cooperation within the 
industry. Only by exchanging the very 
limited number of high gr ide Karakul 
rams in this country, and climinating 
fine wool, can the Warakul breeders 
expect to build up a big industry. 

It is a pleasure to announce that 
Mrs. M. J. Hotf has agreed to finance 
the “‘Warakul Breeder’ a monthly 
paper which should make its appear- 
ance November. It begins to 
look as if the industry for which the 
pioneer breeders of fur sheep in this 
country have labored so hard, will 
finally be placed on a sound basis. 

In conclusion it 1s worthy of 
that no longer can Bokhara claim a 
monopoly of the IWarakul industry, 
as the Bolsheviks have devoured prac. 
tically all of the sheep of that country, 
and unless America saves the day, th 


Categorics 


raising of Persian Lamb and Astrakhat 
fur will be an industry of the past. 
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GENETIC SIGNIFICANCE 

INTRA-UTERINE SEX RA- 

TIOS AND DEGENERATING 
FETUSES THE CAT 


Kk. JONES 
Carnegie Institution of Washington 
Cold Spring Ilarbor, Long Island, N. Y. 


CURING the past vear the work 
D was undertaken of examining the 
uteri of pregnant cats, with the 
hope of throwing some light on several 
questions which are of interest from 
the genetic point of view. Through 
the courtesy of the Society for the 
Prevention of Cruelty to Animals in 
New York City it was possible to do 
this. The routine procedure was as 
follows: as the dead cats were removed 
from the gas tank in which they were 
asphyxiated, any females which showed 
evidences of pregnancy were put aside. 
These were then dissected, and records 
taken of the coat color of the mother, 
the number of fetuses, and sex of those 
present in each horn of the uterus, as 
well as the coat color whenever the 
embryo was sufficiently developed to 
show definite color pattern. The oc- 
currence of any structural abnormality 
was noted, but these were found to be 
extremely rare. A few polvdactylous 
animals were found. In each = case 
Where this occurred, some of the fe- 
‘uses also exhibited the abnormality. 
One female was discovered to have a 
cystic ovary on the left side. The left 
‘ube of the uterus contained a degen- 
erating fetus. This case has not been 
onsidered pathological, however, in 
he calculation of the data, since we 
dave no knowledge of the influence of 
DONCASTER, L. 
LILLIE, F. 


The Tortoiseshell Tomcat—A3Suggestion. J. of Genetics, Vol. IX. 
R. The Free-Martin: a Study of the Action of Sex Hormones in the Fetal Life of Cat- 


such an ovary on the’ surrounding 
tissues. Another case, that of a 
female in which a teratoma-like struc- 
ture was found, is considered in detail 
in a later paragraph. 

Doncaster! suggested that the oc- 
currence of tortoiseshell males in cats 
and their usual sterility, might be 
due to hormone action somewhat 
similar to that apparently involved in 
the production of free-martins in cat- 
tle? 148 pregnant cats were examined 
with a total of 653 embryos. — In- 
spection of the uteri showed — no 
sign of anastomosis of the circulatory 
systems supplying the fetuses in any 
case. This body of negative evidence 
makes the correctness of Doncaster’s 
hypothesis seem extremely doubtful. 

Of the 653 embryos, sex was deter- 
mined in 613. The ratio was found to 
be 122.10+8.30. This is very much 


higher than that usually found in 
mammals when it is determined at 
birth. It is interesting, however, to 


compare this figure with that found by 
Jewell’ fetal cattle of 123.21. 
These data are analogous, both being 
based entirely on embryos during intra- 
uterine development. Comparison of 
this fetal ratio with existing sex ratios 
in cattle shows a variation. 
Wilckens! has given the ratio at or 
near the time of birth as 107.3. 
Pearl and Parshley® give the ratio 
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tle, J. Exp. Zool. XXIII. 1921. 


|EWELL, Fk. M. Sex Ratios in Fetal Cattle. 
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Biol. Bull, XUN. 
Unteruchungen uber das Geschlechtsverhaltnis und die Ursachen der Ge- 
schlechtsbildung bei Haustieren. 
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as 113.3, and from more recent data 
Pearl® found the ratio to be 100.12. 
This last figure coincides more nearly 
with data collected by Gowen, giving a 
ratio of 101.58. King’ found the 
sex ratio of rats at birth to be 104.6. 
Little has caiculated the ratio in 
mice to be 103.1, while Weldon’s 
material® gives a ratio of 104.1. The 
ratio in man was found to be 105 by 
Pearl and Salaman.’ Unfortunately, 
there is no published data on the 
sex ratio at birth of cats, so that 
a comparison with the fetal ratio is 
impossible. We are therefore unable 
to tell whether there is a differential 
intra-uterine mortality between the 
sexes or not. 

White coat color in cats has been 
recognized for some time past as a prob- 
able Mendelian dominant representing 
an extreme form of spotting. Little’? 
has found a_ possibly similar case 
in mice. Here a factor with somewhat 
the same function behaves as a lethal 
when present in the duplex condition. 
To attempt to test this hypothesis for 
cats, the litters of white, or nearly 
white cats have been compared with 
those of non-white females. The cats 
classified as ‘‘nearly white’ showed 
at most an area of color not larger 
than ten per cent of the entire coat. 
Since white, or nearly white cats, 
are not common, the chance of ob- 
taining pregnant females was not great. 
Twenty-five were, however, obtained 
in the course of the experiment, 
with a total of 102 fetuses. The 
mean litter size of white females was 
4.08+0.13, while that of non-whites 
was 4.48+0.07. The difference is 
0.39+0.15, which is 2.71 times its 
probable error. This, of course, 1s not 
a significant difference and can only 
be regarded as an indication of a pos- 
sible diminution in the size of white 


6 PEARL, R. The Control of the Sex-Ratio. Maine Agric. Exp. Sta. Bull. No. 201. Part 3. 
7KING, H. D. and J. M. STOTENSBURG, (1915). 
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litters which might have become ; p. 
parent in the event of larger numbers. 
If this is due, as in the case of the mice. 
to the degeneration of the fetuses ip 
utero, a larger number of degenerating 
fetuses should be found in the uter 
of white females than in non-whiie 
The records of degenerating embryos 
found have been kept, and show thar 
out of 102 fetuses of white females, 11, 
of 10.78+2.07 per cent were degene- 
rating. In the non-white females, out of 
551 fetuses, 25, or 4.54+0.60 per cent 
were degenerating. The difference jis 
6.25+2.16, which is 2.89 times the 
probable error. The figures for the 
non-white fetuses include one litter 
composed of four degenerating fetuses 
in utero, while attached to the ventral 
body wall was a teratoma-like struc- 
ture inclosing a fetus which had ap- 
parently fully developed, and showed 
at that time the skeletal structure and 
hair formation of a full-term embryo. 
This case has been considered abnormal! 
and pathological, and a recalculation of 
the number of degenerating embryos 
in non-white litters has been made on 
this basis. With this correction, there 
are 21 degenerating out of 547 fetuses, 
the percentage being 3.84+0.58. The 
difference between whites non- 
whites then becomes 6.845+2.149, 
which is 3.2 times the probable error, 
which may be considered as a signifi- 
cant difference, although the percent- 
ages are so small that it is difficult to 
be sure of the significance of such a 
difference. Thus, the conclusion is 
probably warranted that a significantly 
greater number of degenerating fe- 
tuses are found in white than in non- 
white female cats. 

Krom the nature of the material used 
it was impossible to know the sire o! 
any litter, but, has been stated 
before, the proportion of white cats 
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_ relatively small. Since this is true, 
he probability is that in the majority 
cases the sires were non-white. It 
berefore becomes likely that in some 
white female cats at least a lethal ac- 
‘ion of some sort is operative when the 
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factor for white is present even in the 
simplex condition. 

The writer wishes to express her 
indebtedness to Dr. C. C. Little under 
whose direction the work was under- 
taken and carried out, for his sugges- 
tions in the interpretation of the data. 


The Manners and Morals of Wild Animals 


Pae MINDS AND MANNERS OF WILD 
ANIMALS. By William Hornaday, 
Director of the New York Zoological 
Park. Pp. 200. $3.00. Charles 
Scribners and Sons, New York. 
1922. 


William Hornaday, Director of the 
New York Zoological Park, writes of 
the manners and morals of wild ani- 
mals with the authority bred by long 
and familiar acquaintance with his 
subject, and familiarity, in his case, far 
from breeding contempt, has engen- 
dered sincere admiration. ‘‘Some ani- 
mals,” he says, “have more intelligence 
than some men and some have better 
morals.’ To deny the thinking power 
of animals “‘in the face of the facts is 
to deny the evidence of one’s senses.”’ 
“The wild animal must think or die” 
is his contention upheld by many con- 
vincing records. 

Wild animals, like men, says Mr. 
Hornaday, vary individually in ability, 
temperament, and morals. ‘‘The per- 
sistence of the mental and moral par- 
allel between men and wild animals is a 
source of constant surprise.” 

The chimpanzee stands at the head 
of a list compiled to show the compara- 
live intelligence of certain conspicuous 
wild animals. ‘‘The high class dog is 
the animal that mentally is in closest 
touch with the human mind, the feel- 
ings and impulses of man, and it is the 
only one that can read a man’s feelings 
‘rom his eye and facial expression.” 

The power of speech which is gener- 
ily considered to be an attribute 
trenchantly dividing man from. the 
so-called ‘‘lower animals,” is, according 
to Mr. Hornaday, merely the result of 
man’s attainment of a position in which 
ile is not dependent upon caution. 


Wild animals are silent or have only a 
few simple vocal expressions, because 
silence is the price of life. Only the 
silent species have survived the age- 
long struggle for existence. Wild 
jungle fowl, the ancestors of our domes- 
tic chicken, move silently through 
silent forests where any sound might 
betray their presence to a score of pa- 
tiently waiting, tirelessly watching, 
chronically hungry enemies, but our 
barnyard fowl, strutting and cackling 
secure in the protection of man, have 
developed a highly useful vocabulary of 
resonant language calls and cries which 
are quite intelligible to the attentive 
human listener. The absence of vocal 
language in wild animals is_ largely 
compensated by a remarkable develop- 
ment of sign language which, as is 
well known, is also the medium of com- 
munication among many savage tribes 
of the human race. Spoken words are 
not the only indices of real mental 
processes. 

Mr. Hornaday describes in detail 
the mental and moral traits of apes, 
bears, elephants, ruminants, rodents, 
serpents, spiders, etc. and gives numer- 
ous anecdotes illustrative of their 
abilities, virtues and = failings, with 
occasional (sometimes somewhat caus- 
tic) commentaries on parallel phases of 
human civilization. 

A chapter on the rights of wild ani- 
mals speaks in no uncertain terms of 
the duties of man with respect to his 
fellow-citizens of the world, asserting 
that the killing of harmless animals 
solely for sport and without utilizing 
them when killed is murder. 

The liberal use of side-heads detracts 
from the literary character of the book, 
although it may be justified by the 
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greater case with which attention is 
called to the individual subjects under 
discussion by this means. Still we 
cannot but have a lingering regret that 
the demand of present-day readers 
does not require the artistic touch 
which beautifies the works of Walton 
and Gilbert White. The book, how- 
ever, is entertaining to a high degree 
and its greatest attraction, perhaps, is 
the spirit of sympathetic understand- 
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ing which is the outcome of the write: 's 
close association with his subject. 
such a spirit were more common amoi ¢g 
men, an era of good will toward anim: 
might bring about more peace upcn 
earth, for the fear of man, the most 
terrible of all enemies, keeps alive in 
animals the passion of hate which ‘s 
the seed of war. There is reason in the 
old motto, ‘Live and let live.” 


The Dependent Organism 


ORGANIC DEPENDENCE 
THEIR ORIGIN AND 
By John M. Clarke, 


AND DISEASE: 
SIGNIFICANCE. 


New York State Paleontologist. 113 
pages. Yale University Press, New 
Haven, 1921. 


The author’s thesis is that depend- 
ency of one organism on another, 
including mutualism beneficial to both 
parties, Is a perturbation of normal 
living which spells inevitably increas- 
ing degeneracy for the dependent 
organism, Normal living is defined as 
“full activity of an unimpaired physi- 
ology, inclusive of the function of 
locomotion or mobility.””. The author’s 
point of view may be gathered from 
selections from his conclusions. ‘‘It 
dependence has affected and sealed 
the fate of one great division of 
the Kingdom of Life, so that it ts 
and must remain subsidiary the 
larger purposes of nature, dependence 
also has entered upon, probably the 
major part of the other, the animal 
world.” “It is thus emphatically true 
in| Nature’s program, that physical 
salvation is of the few, and is the reward 


only of righteous living.”” “For de- 
pendent races of life, there has been no 
rescue or return.” 

The thesis seems to 
perilously close to a truism. If progress 
is defined in terms of mobility, it is 
hardly likely that specialization in a 
form of dependency which = involves 
fixation will lead to progress.  De- 
pendency which does not involve loss 
of mobility is apparently not looked 
upon as unrighteous and is not dis- 
cussed. The whole animal kingdom 
is, of course, dependent on the plant 
kingdom having an unimpaired physi- 
ology with respect to the synthesis of 
organic compounds which involve stor- 
age of energy. 

The greater part of the book is 
taken up a with discussion of the 
of symbiosis and parasitism among 
invertebrates which are revealed by 
the paleontological record. se- 
quences of increasing specalization 
and dependency illustrated by numer- 
ous photographs are of great interest 
apart from the ethical conclusions 
drawn from them. 
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